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of Going to Work 
at 600 Miles Per Hour 


ime fantastic arithmetic of the 

T commuter carrying capacity that 
would be offered by 360 VTOL aircraft 
operating at a cruising speed of 600 mph 
between 200 one-acre take-off and land- 
ing pads spread along the south coast 
of England and another 200 similar 
pads south of the Thames in the inner 
London area has been set out by the 
former Vice-Chief of Air Staff, Air 
Chief Marshal Sir Ralph Cochrane, 
who is now with Rolls-Royce. 

Sir Ralph was delivering the 
eighteenth Brancker memorial lecture 
earlier this week to a meeting of the 
Institute of Transport. Some idea of 
the present handicaps imposed on 
economic provision of air transport by 
the system of “airways”? and the 
relatively few big airports with their 
vast acreages can be gained from a 
single revelation by Sir Ralph. For a 
normal flight of 500 miles, a usual 
enough stage in airline operations, it is 
estimated in the standard method of 
arriving at the direct cost of operating 
aircraft that the extra fuel to be carried 
for stand off and flight to an alternate 
airport is almost equal to the amount 
used in the scheduled flight. The extra 
amounts to a reserve of 90 per cent 
and it also means that a substantial 
part of what could have been cut off the 
price of the ticket has gone on carrying 
the fuel for use in case of delay in 
landing or of diversion. 

The straight up and straight down 
possibilities of VTOL aircraft, dispens- 
ing both with miles and miles of runway 
and with the costly business of ‘* stack- 
ing”, have led here to an interesting 
speculation on the next big jump 
forward in the travelling-to-work con- 
ditions of a sizeable chunk of the 
United Kingdom’s working population. 
In the days of horse and pair transport 
ten miles out was the limit for the well to 
do and very much less for all the rest. 
Now, as then, time is the limiting factor, 
rather than distance, and for those who 
can afford it commuting over a 60 mile 
gap from home to office has become 
common. 

If an hour in the train (or plane) is 
acceptable then perhaps the argument 
should be extended to consider commut- 
ing from the South of France, but Sir 
Ralph accepts that there are financial 
limits and draws his illustration from 
the area served by British Railways’ 
Southern Region. Into this prosperous 
region another 650,000 people are 

expected to move in the next fifteen 
years. 100,000 of them are likely to live 
along the south coast and travel daily 
to London. With the rail services 
already working to capacity it is hard 
to see how the effect this will have on 
the conditions of commuter travel can 
be equated with a rising standard of 
living, 
Instead, the VTOL application is put 
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it has a greater efficiency in the use of 
highly valued land than either London 
Airport or. the Southern Region. 
London Airport is expected by 1970 
to have a peak loading of 5,000 passen- 
gers an hour. Since it occupies some 
2,800 acres this amounts to a maximum 
of 1-8 passengers per acre per hour. 
This sounds more like the density for a 
high class residential area than for a 
traffic terminal. 

The Southern Region has _ been 
reported to handle 181,000 passengers 
during: the heaviest hour of the peak 
period. This gives a comparison of 
150 passengers per acre per hour if the 
railway system is taken as extending to 
the boundaries of the county of London 
area, railway property being taken as 
extending over 1,200 acres. 

The VTOL aircraft is seen as one 
carrying 110 passengers at a 600 mph 
cruising speed. If upwards of 300 
airliners are to be moving over the 
south of England at this sort of speed 
much more positive and accurate 
control from the ground is going to be 
necessary than obtains at the moment. 

Guidance, accurate to yards on the 
flight and then to feet and inches on 
the approach and the landing, would 
bring the 110 passengers from pad 
to pad in from 7 to 14 minutes, depend- 
ing on whether the distance was 60 or 
120 miles. 

Given 10 per cent for reserve pads 
the system would allow for 360 VTOL 
aircraft. Taking the peak period load 
factor as 90 per cent, Sir Ralph Coch- 
rane calculates that the 400 pads, each 
of an acre, would handle 60,000 passen- 
gers in an hour, a passengers per acre 
per hour figure of 300 emerges, com- 
pared with 150 for the Southern Region 
and 1-8 at London Airport in 1970. 

Could we live with the noise? It is 
conceded that the noise problem will 
not be solved easily. Sir Ralph, accept- 
ing that too little is known about noise 
suppression, points to the need for a 
major research effort. He hopes that 
the inevitable penalty that will be exacted 
from performance will be no worse 
than in the case of the motor car. 

As a way of getting from the quiet 
pleasures of Dorset to the centre of 
London in the time it takes to read the 
front page of the paper, or from the 
French countryside into Paris, or 
between Bonn and West Berlin, the 
VTOL pad to pad theory holds out an 
exciting prospect. It would also be 
enormously costly. 

Such a scheme, bringing high speed 
to daily travelling routines, would 
need the support of a European effort. 


Faithful Friends 
and Furious Argument 


Of all engineering products perhaps 
the steam railway locomotive is the 
most nearly human in its behaviour. 
Now these faithful friends are on their 
way out, not only in Britain but on 
nearly every other railway system in 
the world. 

Interest in railways, and locomotives 
in particular, is widespread in this 
country and is shared by people in 
many walks of life apart from engineer- 
ing. There are many who feel that life 
just won’t be the same without A4’s 
and “ Jinties’’ around. Friendly argu- 
ments as to which classes would be 
represented in preservation have been 
rife for some while, but they will no 
doubt become intensified when the 


BTC’s latest proposals become generally 


forward and certainly on these figures | known. 
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Scheduled for preservation 
are 27 locomotives still in service. It is 
claimed that when added to those 
already saved, they will “trace the 
history and progress of the British 
steam locomotive right from its earliest 
days to its replacement.’’ Few will 
agree with this. Perhaps the biggest 
bone of contention will be the choice 
of British Railways’ one-off express 
passenger locomotive ‘‘ Duke of Glou- 
cester,” a machine of notoriously 
uninspiring performance, while at the 
same time there are such glaring omis- 
sions as the pioneer mixed traffic types, 
the Great Western Railway’s standard 
2-6-0 of 1911 and 4-6-0 of 1925. 

Tank engines are also very unfairly 
treated, not a sole example of the once 
numerous and highly successful 0-6-2T 
and 2-6-2T wheel arrangements being 
represented. 

There, the fresh arguments have 
already begun. 


of a Dangerous Spiral - 
in Rising Production Prices 


At least eight of the questions asked 


by the Federation of British 
Industries in their tenth quarterly 
survey into industrial trends in the 


United Kingdom have been answered 
in a disquieting manner by the cross- 
section of companies. 

Possibly the most important single 
question and answer is on average unit 
costs. Comparing their costs per unit 
of output over the past four months 
with what they expect over the next 
four, 58 per cent replied that their unit 
costs were rising. Another 7 per cent 
found them falling and there were 
34 per cent in the unchanged category. 
Average selling prices were up for 
24 per cent and down for only 11. 
Selling prices were the same for almost 
two-thirds—64 per cent. 

Among the factors that appeared to 
be making for further upward pressure 
on prices were that 27 per cent of the 
companies are holding greater stocks of 
finished goods, against 14 per cent 
with less; 28 per cent have more work 
in progress and 16 per cent less; while 
33 per cent had increased stocks of raw 
materials and 16 per cent reported that 
their materials stocks were down. 


Too Few Orders 


On the factors likely to limit output 
in the next four months, shortage of 
skilled labour occupies only second 
place (25 per cent); shortage of orders 
or sales has taken first place—33 per 
cent. 

There is a bright spot for the capital 
investment side of the engineering 
industries. Of the replies, 34 per cent 
stated that they intend to authorise more 
capital expenditure on plant and 
machinery in the next 12 months than 
in the preceding period. The same 
question applied to buildings  dis- 
covered that, while 36 per cent will 
authorise less building, 28 per cent will 
be increasing their building author- 
isations. 

While the rate of new export orders 
is more or less unchanged—21 per cent 
up, 20 per cent down and 43 the same, 
there has been a more marked decline 
in the total new orders position. The 
rate of all new orders has fallen for 
31 per cent, improved for 26 per cent 
and remained steady for 38 per cent 
of the companies questioned. 

This inquiry shows the relative 





position at the end of January compared 


| with that four months earlier. 






The 
rise in unit costs is the biggest since the 
Federation of British Industries began 
the inquiries three years ago. 

The effect of a continued increase in 
the industries’ unit costs is unavoidable. 
It will drive up export costs in a way 
dangerous to the maintenance of the 
already unsatisfactory level of overseas 
selling. And any further decline in 
sales will only make the position worse. 

On the home market increasing 
average costs of production will sooner 
or later lead to the disruption of price 
stability, putting further steam behind 
wage increases, leading in time to 
another round of the spiral. 

Some of the voices raised in the 
anxious arguments on the fortunes of 
industry have pointed out that rising 
export sales go hand in hand with 
growing home sales. But home sales 
increasing alone lead the United 
Kingdom into financial crises over the 
balance of payments. 

What is needed is a resurgence of 
production, without any further increase 
in costs, sufficient to push up both the 
home and overseas sales. The only 
present hope that there is any chance of 
this happening lies in the continuing 
determination of manufacturing indus- 
tries to go on installing new plant and 
equipment. 


Cost Reduction by the 
Elimination of Waste 


One man’s scrap is another’s raw mate- 
rial, so writes a vigorous supporter of 
the National Industrial Salvage and 
Recovery Council. 

In a recent booklet put out by the 
Council, which operates under the 
auspices of the Board of Trade, Mr. 
Reginald Maudling, President of the 
Board, says ‘‘Our whole industrial 
position, and above all our ability to 
maintain a steady growth in exports, 
turns upon our costs being kept low 
and competitive. Higher productivity 
is the key; and efficiency in industrial 
salvage and recovery is an important 
step towards this goal.”’ 

The NISRC, which draws on the 
voluntary services of industrialists, has 
five main aims: 

To reduce imports of materials by 
encouraging the disposal of re- 
dundant stocks; 

To find new outlets for waste 
materials; 

To encourage the saving of basic 
raw materials in cooperation with 
recognised bodies; 

To provide an advice service to 
members on salvage problems 
through the Department of Scien- 
tific and Industrial Research; 

To provide a link between members 
for the disposal of surplus 
materials and equipment through 
the journal Industrial Salvage. 

The council has eleven regional 
councils spread through England, Scot- 
land and Wales. During the period 
of its existence some valuable advances 
in waste recovery have been made 
(this subject was the theme of a special 
issue of ENGINEERING, 21 October, 
1960) but improvement comes not only 
through refined techniques with gas 
works flue dusts and with paint over- 
spray. The metal wastes of a great 
many medium sized concerns and the 
multitude of materials cast aside in 
industry and commerce each week are 
all worth a thought for their more useful 
recovery, or for their better use before 





going into the discard. 





Metals and Materials 


Viscous or sludge-forming 
chemicals often need toi be 
heated or cooled. Finned tub- 
ing should be useful, but it is 
only recently that operational 
experience has proved this. 





vanes is being collected to show that finned 
tube can be used to advantage even under 
dirty conditions. It seems that up till now there 
has been some reticence among engineers to 
specify tubing of this sort—like Integron, made 
by ICI—under conditions where fouling can 
occur. So it was a great day when this British 
company saw the practical experience of a large 
oil company quoted in the technical press which 
directly supported their view (based largely on 
laboratory tests) that Low-fin tubing could still 
save money—even under fouling conditions. 
A résumé of this article is shown in the box. 
ICI make two types of finned tubing in which 
external fins are rolled from the surface. They’re 
called High-fin and Low-fin, and have the 
typical profiles shown on the right. Both are 


Finned Tube 


made under licence from a patent held by the 
Wolverine Tube Division of Calumet and Hecla 
in the USA. 

ICI say that High-fin tubing is now widely 
used in exacting operating conditions, such as 
under vibration in the cooling of turbo- 
alternators, and under high temperature or 
corrosive conditions in cooling oil and chemical 
products. 

The manufacturing process has been adapted 
for production of a Low-fin tube which has the 
feature that plain ends—and if required, plain 
intermediate portions—are provided which have 
a greater diameter than the finned portion. 
This permits a finned tube to replace a plain 
tube in any application, and is particularly 
useful for shell-and-tube heat exchangers where 
the tube must pass through holes in tube plates 
and supports. 

Low-fin Integron provides a much smaller 
increase in area than High-fin, having about 
24 times the external area of the plain tube which 
it replaces. But in most shell-and-tube duties 
there is insufficient difference between the heat 
transfer characteristics of the two fluids to 
justify a High-fin even if the practical difficulties 
of using this type of profile could be overcome; 
whereas in these costly types of unit, a small 
reduction in volume will often justify the use of 
easier-to-use Low-fin Integron. The greatest 
scope for economy arises if a completely new 
approach is made on the finned tube design: it 
is often found, for example, that a_ higher 
internal fluid velocity is justified which appre- 
ciably affects performance. 

The first major success of this Low-fin tube 
was in the refrigeration industry, in which it 
has now almost completely replaced plain tube 
in water-cooled Arcton condensers. It is also 
proving successful in evaporators. It has been 
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Resists Fouling Conditions 


found that, apart from the direct advantage 
provided by increased surfaces, a Low-fin profile 
actually provides higher condensing heat transfer 
coefficients than plain tube. This gain arises 
both from improved drainage of the condensate 
which results from use of fins, and from increased 
turbulence promoted in the condensate as it 
falls on to the finned surface of lower tubes in 
a bank. This bonus in heat transfer makes a 
considerable difference to overall economics. 

In this and other duties such as compressor 
intercoolers and aftercoolers, external fouling 
conditions are not severe and, in the early days, 
this tubing was not recommended for use in 
dirty conditions. But it is in fouling conditions, 
such as in processing viscous oil and chemical 
products, that the greatest theoretical need for 
extended surface tubing is often found. So 
experimental tésts were conducted with tube 
bundles operating in dirty fuel oil over a period 
of 1 month. The fouling resistance factor was 
found at all times to be lower for the Low-fin 
than for the plain tube, both factors increasing 
steadily throughout the test at about the same 
rate. 

Satisfactory operating experience with light 
fouling deposits has also been accumulating, 
with the result that much of the earlier caution 
in its use is now being broken down. Low-fin 
Integron is being used in a steadily increasing 
range of chemical and oil heat exchange duties. 

Tube bundles removed for cleaning from 
reboilers, for example, display much the same 
sort of fouling deposit as is found on plain tube 
after a comparable period of use. But when 
there is turbulent flow over the tube surface, 
the coating is often fairly uniform even down 
between the fins so that the advantageous area 
ratio is preserved. In cases in which a scale-like 
deposit is formed it is found that the finned 


Low-fin alumin- 
ium alloy Inte- 
gron tubes to be 
used as heating 
coils in MV 
Pindar. These 
coils were made 
by Charlton 
Weddle and 
Company Lim- 
ited at New- 
castle, 


surface may encourage the deposit to break yw 
so that shedding is more likely to occur than js 
the case with plain tube. 

Encouraged by successful performance of 
Low-fin Integron in the shell-and-tube field, 
ICI has now developed another form of this 
tube for use in natural convection duties such as 
in tanker heating coils. These are used to 
heat highly viscous fluids and so facilitate their 
removal from containing vessels by pumping. 
Such finned tube, which is manufactured from 
a plain tanker heating tube, usually in aluminiun- 
brass, has been received with great interest and 
the first coils of this type are now in service 
(see the illustration). In this kind of duty, which 
normally uses condensing steam inside the tubes, 
external heat transfer is poor and the economies 
which will result from the use of finned tube are 
particularly attractive. 

Imperial Chemical Industries Limited, PO Box 216, 
Birmingham 6. 





Humble Oil and Refining Company 


In the 21 March, 1960, issue of Chemical | 
Engineering, experiences of the above | 
American oil company were reported. | 
They back up ICI’s claims that Low-fin | 
tubing is still good under fouling con- 
ditions. 

After laboratory tests and six months’ 
experience with a direct replacement of 
plain tubes with low-finned tubing in their 
deisopentanising reboiler, the company 
concluded that care would be needed 
during cleaning, but that the high heat 
transfer capacity of finned tubes permitted 
fouling for a longer time before resistance 
to heat flow became a limitation. 

They then installed further tube bundles 
and obtained data on seven. columns. 
Direct comparison was possible in 4 
deisobutanising plant where there were 
about 8,000 ft of finned tube and 25,000 ft 
of plain. Heat transferred by one foot of 
low-finned tube turned out to be 2} times 
that transferred by plain tubes. (When 
divided by the clean surface area of the 
finned tubing the transfer coefficient 
became similar to that for plain tube— 
which makes sense.) It is now accepted 
practice at Baytown refinery to fabricate 
steam reboilers with finned tubes. They 
are specified 4s U tubes on a square pitch— 
to avoid the cost and maintenance of a 
floating head and to facilitate cleaning. 
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Double Boarded 
Wood Floors 


y, Smith and Company (Hayes) and 

j, A. Hewetson and Company announce com- 

jection of a number of flooring contracts where 

double boarded floors have been laid. Taurus 

heavy duty wood flooring has been developed to 

ide a dust-free surface capable of standing 

to industrial trucking. It can be laid on any 

level conrete surface, incorporates a damp- 

f membrane and possesses good permanent 
insulation properties. 

A hardwood top floor—such as hard rock 
maple for factory work—is secret-nailed and 
end-matched at right angles to a softwood 
sub-floor bedded in a material applied hot. 
The finished flooring is therefore fully supported 
at all points and there is no danger of the tongues 
and grooves or end-matching giving way as a 
result of heavy point loads. Worn parts can 
be easily replaced by a factory’s own main- 
tenance without interfering with usual production. 

This cross-bond construction is said to be 
strong enough to enable normal machinery to be 


fixed directly to the floor, while heavy machinery 
can be rag-bolted to the concrete below. 

Two of the firms who have had such floors 
laid are Aldis Brothers at their new factory in 
Birmingham, and ICI at their Wilton Works 
for flooring a Terylene yarn processing building. 
J. A. Hewetson and Company Limited, Marfieet, 
Hull. 


French Gas Industry 
Uses Hypalon Coatings 


At the Gennevilliers works of the French 
nationalised gas industry, an area of 4,000 sq. 
meters on the cyclic cracking units has been 
protected with coloured Hypalon coatings. 
Similarly, at Landy and Alfortville factories, 
catalytic crackers are protected over areas of 
10,000 and 6,000 sq. meters respectively with 
coatings based on this synthetic rubber. These 
are all installations which suffer severe corrosion 
and where previous protection systems had not 
lasted more than a few months. 

Test coatings were first applied in 1959 at the 
Cornillon gasworks on the outskirts of Paris. 
Here, Hypalon was applied to the exterior 
surfaces of storage tanks containing ammoniacal 
water. Although this liquid—containing phenolic 
oils, tars and other waste products—spilled over 
the sides of the tanks and caused stains, the 
Hypalon coating remained intact. 

As a further test, six tanks containing con- 
centrated sulphuric acid were also coated on the 
outside with Hypalon. Some time later, due to 
accidental fracturing of the piping, 98 per cent 
concentrated acid trickled down the walls of 
these tanks for 24 hours. Even in these cir- 
cumstances, no repair was found necessary to 
the coating. All sulphuric acid installations at 
these works will now be so protected. 

Hypalon is one of the few synthetic rubbers 
that can be compounded in any colour, tint 
or shade, and it resists fading and discoloration 
from sunlight and water. Engineers can thus 


colour-code for decorative or safety purposes. 
Developed by Du Pont during the late 1940's, 
Products made from Hypalon have earned a 
Teputation for being resistant to acids and for 
Because it is 


Operating at high temperatures. 
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elastic and does not embrittle with age, Hypalon 
can “ give”’ without cracking as the surface to 
which it adheres expands or flexes. 

There are currently three types of Hypalon 
available. The type used in the coatings chosen 
by Gaz de France is Hypalon 30, designed 
primarily for use in solution coatings on rigid 
substrates. It produces hard, dry, glossy 
surfaces which are also very resistant to soiling. 
Coatings made and applied for Gaz de France by: 
Entreprise Aboux & Cie., 2 Rue de Chartres, 
Paris 18e. 

Raw Hypalon: Du Pont de Nemours International 
SA, 81 Route de Il’ Aire, Geneva, Switzerland. 


Pneumatic Silencer 
in Porous Plastic 


In the last twelve months over 5,000 units of 
Vyon have been supplied by Porous Plastics 
Limited to Martonair (Canada) for use as 
silencers on air valves. A further order of 2,000 


units is also said to have been received from 
Canada. 


They’re for use on pin-setting equipment in 
bowling alleys. In Canada (where the five-pin 
game is played) this equipment is operated by 
compressed air, and one big problem which had 
to be solved was that of noise. Although allow- 
ing high air flow rates through its interconnecting 
pores, the porous polyethylene reduces the noise 
from these air exhausts to the satisfaction of 
Martonair. The silencer used for this application 
has a body diameter of $ in and is tubular. The 
brass adaptor to which it is attached screws 
directly into the exhaust ports of the valve. 
Porous Plastics say they can supply silencers to 
suit all sizes of air valves. 

Porous Plastics Limited, Dagenham 
Essex. 


Dock, 


Mistaken Isotope ? 


This interesting sidelight on their activities in 
supplying industry with radioactive isotope 
sources was sent by the Radiochemical Centre. 

It is not often that a customer orders one 
thing, but gets another and says nothing. Yet 
every day, the Radiochemical Centre of the 
UK Atomic Energy Authority receives orders 
for a substance called iodine-132 but sends off a 
completely different chemical element—tellurium- 
132. 

The reason is that iodine-132 is a radioactive 
material which disintegrates, or decomposes, 
very rapidly—the strength of its radiation 
halving itself every 2:3 hours. This does not 
give anything like enough time to get a con- 
signment to a hospital or a research centre. 
Therefore, some other radioactive substance 
must be used which, on disintegrating, gives 
iodine-132. 

Tellurium-132 is this substance. It has a half- 
life of a little over three days. It is sent in an 
easily handled form packed in a glass tube and 
the customer has only to pour a predetermined 
amount of a weak solution of ammonia through 
the tube to obtain the corresponding quantity 
of iodine-132 which has been forming while the 





Metals and Materials 


tellurium-132 is in transit. The tube can be 
repeatedly “* milked ”’ for iodine. 

The reason for using such a short-lived material 
is that most of its applications are in studies on 
thyroid disorders or the treatment thereof. 
The thyroid has an exceptional faculty for 
accumulating iodine. 

The tellurium is obtained by subdjecting 
uranium metal wire to an intense flux of neutrons 
in the Bepo reactor at Harwell. A certain 
proportion of the uranium atoms it contains 
are split by the neutrons and produce tellurium- 
132 as one of the fission products. At Amersham, 
this wire is processed by remote control to 
extract the tellurium and prepare it for dispatch. 
UKAEA, 11 Charles Il Street, London, SW1. 


Heat Insulating Curtain 


Heat generated by radio equipment of the 
Viscount aeroplane has caused some discomfort 
to BEA pilots—say Turner Brothers Asbestos. 
This trouble has now been overcome on the entire 
fleet of BEA 800 series Viscounts by installation 













of aluminised asbestos curtaining material. 

This product combines the low conductivity 
of asbestos with the high heat reflectivity of 
aluminium—the latter being on the inside for 
best results. It is made by rolling aluminium 
foil on to asbestos cloth which has been pre- 
coated with a thermosetting adhesive, and the 
foil is thin enough to stay on even during tailor- 
ing and service flexing. 

Turner Brothers Asbestos Company Ltd., Rochdale. 


Pitch-Fibre 
Withstands Detergents 


Engineers and architects who contemplate trying 
pitch-fibre piping for such applications as laundry 
drainage might care to contact Key Engineering 
Company. This firm has completed tests on the 
material to try and show up any bad effects 
caused by detergents, and from what they say it 
appears that this inexpensive piping material is 
quite satisfactory. 

Two types of effluent were used. One was 
basically a carbonate-soap solution and the 
other a carbonate-detergent (alkaline) solution, 
both having a pH value of 10-4. During the 
tests, pipes were continuously subjected to hot 
effluent at 205 to 210° F for five minutes, then 
cold water for ten minutes for seven working 
days, the pipes being allowed to dry slowly 
overnight. 

Further tests have shown that pitch-fibre pipe 
is “ not entirely suitable ’’ for carrying effluents 
from dry cleaning works where white spirit is 
used, as this liquid is a mild pitch solvent. 

Key Engineering Company Limited, Larkfield, 
Nr. Maidstone, Kent. 





Plain Words 


By Capricorn 


O WE really pay people what they’re 
worth? All this talk of supertax 
concessions makes me wonder. I do not 
mean their worth as human beings, that 
would be asking the impossible, but their 
worth in simple economic terms. What is 
their market value? 

Am I, for example, writing this column 
every week, worth more to the community 
at large than a fitter building turbogenerator 
sets or combine harvesters? Are the charms 
of Miss Bardot or the chants of Mr. Faith 
more valuable than the know-how of the 
farmer? Is the company chairman earning 
£15,000 a year really worth twenty times a 
craftsman getting £15 a week? To their 
respective wives it might be that the crafts- 
man is worth considerably more—at least he 
has the time to entertain his family. 

I know a man who worked for nearly 
15 years developing a smaller more effective 
hearing aid. Eventually he succeeded. An 
American company recognised his worth and 
set him up at an enormous salary as manager 
of their European operations. He travelled 
widely, worked at the office late into the 
night—no longer did he potter with tran- 
sistors in the workshop at his home. After 
six months of big business, his wife, conscious 
that for her his value had fallen drastically, 
left him to go and live with another less 
dedicated man, who regularly came home at 
five o’clock. 

It seems that each man has his price—but 
a very different price for different customers. 

Teachers are sometimes said to be today’s 
deserving poor. And then there are today’s 
deserving rich, carrying the burdens of society 
on their shoulders, unjustly taxed, despised 
and rejected by the rest of us. They are, per- 
haps, the victims of their market value. 
Something in their personalities, something 
indefinable, some power of trust or diligence 
of which they may not even be aware, some 
hidden energy, persistence, strength, or vis- 
ion, reflected in their faces, makes them infin- 
itely precious to the rest of us. Or are they 
men who, placed by circumstances in occupa- 
tions of absorbing interest, are yet paid gener- 
ously as well? To him that hath shall be 
given. 

Rather, I think, they are men who are 
called upon to work without any terms of 
reference. They are like unprogrammed 
computers, accepting the formless and 
improbable as input data, and through the 
agony of enormous computation, producing 
unchecked, uncheckable decisions. That is 
why we pay them well. We expect miracles 
and are prepared to pay for miracles—if to 
perform them we must be satisfied with men. 

What is the current market price of 
miracles ? 

By the way, the erring wife, after three 
months of 9 till 5 and flowers every weekend, 
went back to her ambitious single-minded, 
but lively, enterprising husband—who pre- 
tended not to notice she had been away. 





244 


Letters to the Editor 


Library Minded 
Engineers and Scientists 


Sir, I hesitate to use your columns for the purpose 
of correspondence-conducted discussion but I 
feel I must support Mr. J. H. Lamble in his 
implied contention that engineers are less library- 
minded than scientists (‘‘ Technical College 
Libraries,’’ ENGNG., 10 Feb.’61, p. 212). 

I think it may stem from the early education of 
an engineer. I believe artists are impressed. with 
the fact that they are expected to be slightly mad 
and they live up to it. Similarly, engineers are 
impressed with their ability to do anything, once 
they have done their time in the workshops 
and/or on the site. They have only to draw it 
and they can do it—from mending a fuse to 
building a nuclear power station. They do not, 
therefore, need to read. 

They do read but only to see what sort of mess 
the other bloke made and to preen themselves on 
how much better they would have done it them- 
selves. 

What is more, they do not confine themselves 
to engineering. They will re-design your library 
system at the drop of a hat—throwing out every- 
thing but their own subject. 

Yours faithfully, 
FRANK H. SMITH. 
London, WI. 
13 February, 1961. 


The Loss 
of the Waratah 


Sir, With respect to Mr. D. B. Welbourn: the 
‘Waratah ”’ was not “‘lost without trace on her 
maiden voyage’ (ENGNG., 10 Feb. ’61, p. 232), 
but on her second. She had accomplished her 
first round voyage to Australia via the Cape 
without apparent misadventure (ENGNG., vol. 91, 
1911, p. 253). 

Yours faithfully, 

J. FOSTER PETREE. 

Sutton, Surrey. 
11 February, 1961. 


Italians in Bedford 


Sir, I have just read, with amusement, your 
Impact note on the objections of the inhabitants 
of Bedford to the early morning warblings of 
Italian brickworkers (ENGNG., 9 Dec. ’60, p. 777). 
The smile on the writer’s face seems to have worn 
off before the end, however, and it looks as if the 
last paragraph is intended to be taken seriously. 

It says “‘ If there is to be a miracle of increased 
production in Britain, which we certainly need, 
the people of Bedford, and elsewhere, will have 
to learn that putting personal ease before indus- 
trial activity is a sure step down a disastrous 
path.” Many other comments appearing in 
your journal from time to time, reflect the same 
sort of view, namely that increased industrial 
activity is per se a good thing and that anything 
that stands in its way is, ipso facto, bad. I take 
issue with you. 

Is it wrong to hinder “‘ increased production ” 
by making it illegal for factories to belch out 
dirty and poisonous smoke and fume? Are you 
in favour of despoiling the countryside if it 
should happen that production could most 
readily be increased by locating unsightly indus- 
tries in National Parks?. If we were in such a 
state that many of us were hard pressed to make 
a living at all, the answer to both questions and 
other similar ones might well be yes; but surely 
such is not now our case. 

The object of the increased production for 
which you call is to provide us with more things 
(consumer goods they are now called) and/or 
more personal ease. To sacrifice our ease at 
one point in order to improve it at another is a 
highly questionable occupation, and the citizens 
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of Bedford are being perfectly reasonable if 
say “ thanks very much, but I’d rather have 
extra ease in the form of another hour’s my 
than as another or a bigger telly.” Sep 

Yours faithfully, 

A. G. 

Royal Naval College, Downan, 
Greenwich, London, SE10. 
3 February, 1961. 


Ah elites 


Prince Philip on 
Commonwealth Resources 


7~™ year’s Graham Clark Lecture is to be 

delivered at a joint meeting of the Instity. 
tions of Civil Engineers, of Mechanical Engi 
and of Electrical Engineers, to be held at the 
Institution of Civil Engineers, Great George 
Street, London, SWI, on 13 April, commencing 
at 5.30 p.m. 

H.R.H. Prince Philip, K.G., is to be the 
lecturer and he has chosen as his subject 
“Resources, Human and Material, of the 
Commonwealth.” Admission will be by ticket 
and the issue of these will be restricted to members 
of the three institutions concerned. The Graham 
Clark Lecture is delivered annually on a topic 
of common interest to the three institutions and 
is named after Mr. E. Graham Clark, who was 
secretary of the Institution of Civil Engineers 
from 1937 to 1954. 





Events in 1961 


W's this issue of ENGINEERING, there is being 
distributed, as an insert, a copy of a folder 
entitled “‘ Events in 1961,’’ which also includes 
particulars of a few outstanding events taking 
place during 1962. 

The great majority of the events mentioned in 
the folder have not yet been referred to in our 
Events in Advance columns and it should be 
noted that the events included in this week's 
list of Exhibitions and Conferences are not 
repeated in the folder, but are additional to 
those mentioned there. 

Additional copies of the folder may be 
obtained, free of charge, from the Publisher, 
ENGINEERING, 36 Bedford Street, London, WC2. 





Exhibitions 
and Conferences 


Flame-Hardening Conference, Twelfth International.— 
Mon. and Tues., 6 and 7 Mar., in the Haus der 
Technik, Essen, Germany. Organised by Paul 
Ferd. Peddinghaus. Applications should be sent 
to Mr. L. C. H. Athill, managing director, Surfard 
Ltd., Abford House, 15 Wilton Road, London, 
SW1. Tel. VICtoria 7573. 

Scotland’s Food Exhibition.—Tues., 4 April, to Sat., 
15 April, at the Caird and Marryat Halls, Dundee. 
Organised by the Scottish Trades, Markets and 
Exhibitions Ltd., City Hall, Deansgate, Man- 
chester 3. Tel. Deansgate 6363. 

Audio Festival and Fair, International.—Thurs., 
6 April, to Sun., 9 April, at the Hotel Russell, 
Russell Square, London, WC1. Apply to Mr. 
C. Rex-Hassan, 42 Manchester Street, London, 
WI. Tel. HUNter 2080. . 

Building Exhibition, International.—Thurs., 6 April, 
to Sun., 16 April, in Paris. Organised by the 
Salon International de la Construction et 
Industries du Second Oeuvre (Expomat), 1 Avenue 
Niel, Paris 17. 

Elementary Plasticity, Short Course in.—Mon., 10 
April, to Fri., 14 April, in the Department of 
Mechanical Engineering, Imperial College of 
Science and Technology, London. Scope: ele 
ments of the theory of plasticity, with applications 
to metal-working processes. Fee 10 guineas. 
Accommodation may be available in a college hall 
of residence. Apply to the Registrar, Imperi 
College of Science and Technology, South Ken- 
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ington, Exhibition Road, London, SW7._ Tel. 


wENsington 511. 
Survival and Traffic, International Symposium. 


—Mon., 10 April, to Fri., 14 April, at King’s 


College, Newcastle upon Tyne. Organised by the 
University of Durham in collaboration with the 
Roads Campaign Council. Apply to Dr. T. E. H. 
Williams, Department of Civil Engineering, King’s 
College, Claremont Road, Newcastle upon Tyne 2. 
of Construction, Symposium.—Wed., 12 
April, in the Chemical Engineering Department, 
The University, Edgbaston, Birmingham. Organ- 
ised by the Midlands Branch of the Institution of 
Chemical Engineers, 16 Belgrave Square, London, 
SWI (Tel. BELgravia 3647). Apply to Mr. T. R. 
Bott, Chemical Engineering Department, The 
University, Edgbaston, Birmingham 15. 
International Spring Fair.—Fri., 14 April, to 
Sun., 23 April, at Zagreb. Agents in the United 
Kingdom: Empson and Turner Group Ltd., Thorn 
House, Upper St. Martin’s Lane, London, WC2. 
Tel. TEMple Bar 9081. 





Meetings and Papers 


British Institution of Radio Engineers 


ONDON . 

“Transistorised Tape Recorders,”’ by S. Welldon. Electro- 
Acoustics Group. London School of Hygiene and Tropical 
a Keppel Street, WCI. Thurs., 16 Mar., 5.30 p.m.* 


BRIS 
“ Airborne Servo System for Throttle Control,” by D. W. 
Thomasson. South Western Section. School of Management 
Studies, aad Street, Bristol. Wed., 15 Mar., 7 p.m. 


LIVER) : 
“Flight Simulators,” by D. J. Mauchel and R. Marvyn. 


Merseyside Section. Adelphi Hotel, Liverpool. Wed., 
15 Mar., 7 p.m. 
British Interplanetary Society 
BIRMINGHAM 


“ Origin of Life,” by Dr. O. E. Lowenstein. Midlands Branch. 
Birmingham and Midland Institute, Paradise Street, Bir- 
mingham. Sat., 11 Mar., 6.30 p.m. 


Chemical Society 
LONDON 


“Charge Transfer in Organic Solids Induced by Light,” by 
Professor A. N. Terenin. Thurs., 16 Mar., 7.30 p.m. 
ABERDEEN 
“ Lurgi Pressure Gasification Process,” by D. C. Elgin and 
». ‘ Linton. Fyre Branch. Chemistry Department, 
¢ University, rdeen. Wed., 15 Mar., .m. 
BIRMINGHAM ae 
“ Very Fast Chemical Reactions,’ by Professor G. Porter. 
Birmingham Branch. Chemistry Department, The University, 
Birmingham. Fri., 10 Mar., 4.30 p.m. 
SHEFFIELD 
“Some Recent Developments in Agricultural Chemistry,” by 
Professor R. L. Wain. Sheffield Branch. Chemistry Depart- 
ment, The University, Sheffield. Thurs., 16 Mar., 4.30 p.m. 
Diesel Engineers and Users Association 
LONDON _ oes 
“Water Side Pitting of Diesel Cylinder Liners,” by H. H. 
Collins. Institute of Marine Engineers, 76 Mark Lane, EC3. 
Thurs,, 16 Mar., 2.30 p.m. 
Illuminating Engineering Socie 
SHEFFIELD “ 7” ad 
Use of Coloured Light,” by H. Hewitt. Sheffield Centre. 
Grand Hotel, Sheffield. Mon., 13 Mar., 6.30 p.m. 


Institute of Metals 


ge 

“Choosing a Stainless Steel,” by H. T. Shirley. Birmingham 
Local Section. College of Technology, Gosta Green, Bir- 
mingham. Thurs., 16 Mar., 6.30 p.m. 


a 

GLASGOW 
Metallurgy and Musical Instruments,” by W. H. Tait. 
~— General Meeting. Scottish Local Section. Institution 
2 Engineers and Shipbuilders in Scotland, 39 Elmbank 
rescent, Glasgow, C2. Mon., 13 Mar., 6.30 p.m.* 


Insti 
‘iain nstitute of Petroleum 


“Surface Active Compounds in Lubricating Oils,’ by A. 
Groszek and D. J. Palmer. Wed., 15 Mar., 5.30 p.m.* 


Lonpo stitute of Road Transport Engineers 


“ Automatic Transmission Control Systems,”’ by R. B. Robin- 
We oo — of Arts, John Adam Street, Adelphi, 
° rs., a " 
BIRMINGHAM ar., 6.30 p.m. 
Euabrication es Discussion. Midlands Centre. Birmingham 
aiken _- "Sy". Centre, Stephenson Place, Bir- 
LEEDS ues., 14 Mar., 7.30 p.m. 
“Future of Road Trans a i i 
port,”’ by A. Enticknap. Yorkshire 
Centre. Great Northern Hotel, Wellington Street, Leeds 1. 


Thurs., 16 Mar., 7.3 
MAIDSTONE Pg 
uture of Road Transport,” by A. Enticknap. South 
tern Centre. Wig and Gown Hotel, Maidstone. Wed., 
15 Mar., 7.30 p.m. 


MANCHESTER 
a Suspension,” by V. E. Gough. Manchester Centre. 
10 pa Club, Albert Square, Manchester. Mon., 13 Mar., 


Institution of i i 
MANCHESTER Chemical Engineers 
5 emperature Control of Exothermic Reactions Entailing 
— Heat Transfer Problems,” by B. F. Street. North 
a Branch. Chemical Engineering Lecture Theatre, 
7 ester College of Science and Technology, Jackson 
treet, Manchester. Tues., 14 Mar., 6.30 p.m. 


tekeon Institution of Civil Engineers 


Design and Construction of Bombay Marine Oil Terminal,” 

by ir Bruce White, C. R. White, A. H. Beckett and P. E. 

C qivale. Tues., 14 Mar., 5.30 p.m.* 

s putare Developments in Traffic Light Signals ”: Discussion, 
introduced by F. V. Webster. Thurs., 16 Mar., 5.30 p.m.* 
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Institution of Electrical Engineers 
LONDON 
“Town Planning and Electrical Requirements ”’: Discussion, 
to be introduced by L. H. Welch. Mon., 13 Mar., 5.30 p.m.* 
“New Routes Into National Certificate and Technician 
Courses: Discussion, to be introduced by H. W. French. 
Education Discussion Circle. Tues., 14 Mar., 6 p.m.* 
“* Magneto-Hydrodynamic Generation of Electricity”: Dis- 
cussion, to be introduced by Dr. P. L. Davies and Dr. D. J. 
Harris. Supply Section. Wed., 15 Mar., 5.30 p.m.* 
““ A Dynamic Model for Studying the Behaviour of the Over- 
head Equipment Used in Electric Railway Traction,” by 
D. S. Farr, H. C. Halland Dr. A. L. Williams. Utilisation 
Section. Thurs., 16 Mar., 5.30 p.m.* 
BELFAST 
“Some Engineering Aspects of the Canberra,” by J. H. 
Crossey. Northern Ireland Centre. Civil Engineering 
Department, David Keir Building, Queen’s University, 
Stranmillis Road, Belfast. Tues., 14 Mar., 6.30 p.m.* 
CARDIFF 
** Silicon Power Rectifiers,” by A. J. Blundell and others. 
Western Centre. South Wales Institute of Engineers, Park 
ine Cardiff. Mon., 13 Mar., 6 p.m. 


“Refesher and Post-Graduate Courses for Electrical Engi- 
neers’’: Discussion, opened by Professor G. W. Carter. North 
Midland Education Discussion Circle. Electrical Engineering 
Department, The University, Leeds. Tues., 14 Mar., 6.30 p.m. 
MANCHESTER 
i. Place of Formal Study in the Post-Graduate Training of an 
Electrical Engineer,”” by N. N. Hancock and P. L. Taylor. 
North Western Centre. Engineers’ Club, Albert Square, 
Manchester. Tues., 14 Mar., 6.15 p.m, 
SOUTHAMPTON 
bon Analogue to Digital Converter Techniques and Their 
Applications,” by K. mith. Southern Centre. The 
University, Southampton. Tues., 14 Mar., 6.30 p.m. 


Institution of Engineering Designers 
BRADFORD ” 
Film Evening. Yorkshire Branch. Midland Hotel, Bradford. 
‘ed., 15 Mar., 7.30 p.m. 


Institution of Engineers-in-C e 
LONDON _ 
** Automatic Level Control,’”’ by C. G. Scolding. Caxton 
Hall, off Victoria Street, SW1. Wed., 15 Mar., 6.30 p.m.* 


Institution of Engineers and Shipbuilders in Scotland 
GLASGOW 
“The Helicopter and Its Place in the Transport Field,” by 
E. Mensforth. Tues., 14 Mar., 6.30 p.m. 


Institution of Heating and Ventilating Engineers 
BIRMINGHAM 
Annual General Meeting. Birmingham Branch. Birmingham 
Exchange and Engineering Centre, Stephenson Place, Bir- 
mingham 2. Tues., 14 Mar., 6.30 p.m. 
MANCHESTER 
Annual General Meeting and Chairman’s Address. Man- 
chester Branch. Engineers’ Club, Albert Square, Manchester. 
Fri., 17 Mar., 6.30 p.m. 


Institution of Highway Engineers 
NEWCASTLE UPON TYNE 
““Major Highways Programme for the Tyneside Area,” by 
G. F. Garnett and W. H. B. Cotton. Annual General Meeting. 
North Eastern Branch. Department of Civil Engineering, 
King’s College, Claremont Road, Newcastle upon Tyne. 
Fri., 17 Mar., 7 p.m. 


Institution of Mechanical Engineers 
LONDON 
Informal Discussion on Cybernetics—* Human Capabilities 
and Limitations in Industrial Operations.” Mon., 13 Mar., 
9.30 am to 6 p.m. (Registration required.) 
BIRMINGHAM 
“The Early Development of the Dracone Flexible Barge,”’ by 
Professor W. R. Hawthorne. Thomas Lowe Gray Lecture. 
Midland Branch. James Watt Memorial Institute, Great 
Charles Street, Birmingham. Thurs., 16 Mar., 6 p.m.* 
BLACKBURN 
“‘ The Use of a Computer in Industry,” by A. J. Platt. North 
Western Branch. Royal Ordnance Factory, Blackburn. 
Tues., 14 Mar., 7.30 p.m. n 
GLASGOW 
** Design of Modern Boiler Feed Pumps,” by H. H. Anderson. 
Ordinary Meeting. Royal College of Science and Technology, 
Glasgow. Thurs., 16 Mar., 7.30 p.m. 
NORTHAMPTON 
“Machining Problems with Radioactive Materials,” by 
F. H. Stephenson. Eastern Branch. Gaumont Restaurant 
The Parade, Northampton. Thurs., 16 Mar., 7.30 p.m. 
SCUNTHORPE 
“Cost Reduction in Heavy Engineering,” by J. E. Chadbund. 


East Midlands Branch. Technical College, Scunthorpe. 
Thurs., 16 Mar., 7.30 p.m. 
Institution of Plant Engineers 
BIRMINGHAM 
“* Economic Boiler Plant,” (film) by K.J.Luntley. Birmingham 


Branch. Imperial Hotel, Temple Street, Birmingham. Fri., 
17 Mar., 7.30 p.m. 
LIVERPOOL 
Annual General Meeting. Merseyside and North Wales 
Branch. Exchange Hotel, Liverpool. Mon., 13 Mar.,7.15 p.m. 
ROCHESTER 
“ The Use of Light in Industry,” by A. E. Fothergill. 
Branch. King’s Head Hotel, High Street, Rochester, 
15 Mar., 7 p.m. 


Institution of Production Engineers 
LONDON 
Annual General Meeting and Film Evening. London Graduate 
Section. Wed., 15 Mar., 7.15 p.m. 
EDINBURGH 
“ Activity Sampling,” by E. A. Tough. Edinburgh Section. 
Chamber of Commerce, 25 Charlotte Square, Edinburgh. 
Tues., 14 Mar., 7.30 p.m. 


Institution of Public Health Engineers 
LONDON 


“Sanitation of Tall Buildings,’ by R. T. Gillet. Caxton 
Hall, off Victoria Street, SW1. Thurs., 16 Mar., 6 p.m. 


Institution of the Rubber Industry 
LONDON 
“The Union of Rubbers and Plastics”’: Discussion, at 5.30 p.m. 
“Light Microscopy of Black-Loaded Rubber,” by C. H. 
Leigh-Dugmore, at 7 p.m. Manson House, 26 Portland 
Place, W1. Tues., 14 Mar. 


Institution of Structural Engineers 


MANCHESTER P 
“Railway Bridge Work in the Liverpool/Manchester Area,’ 


Kent 
Wed., 











by F. Turton. Lancashire and Cheshire Branch. College of 
— and Technology, Manchester. Tues., 14 Mar., 
.30 p.m. 


North East na, oe of Engineers and 


hi 
NEWCASTLE UPON TYNE 
“‘ Experiments on Compression of Double-Bottom Plating,” 
by T. Jaroszynski. Neville Hall, Westgate Road, Newcastle 
upon Tyne. Fri., 17 Mar., 6.15 p.m. 


North East Metallurgical Socie’ 
MIDDLESBROUGH a 
“Properties of Metals at Very Low Temperatures,” by Dr. 
C. J. Adkins. Scientific and Technical Institute, Corporation 
Road, Middlesbrough. Wed., 15 Mar., 7.30 p.m. 


Reinforced Concrete Association 
LONDON 


“Large Diameter Bored Pipes”: Symposium. 
Belgrave Street, SW1. Wed., 15 Mar., 5.30 p.m.* 


Royal Aeronautical Society 
LONDON 


“The Evolution of Transport Aircraft,” by P. W. Brooks. 
Mon., 13 Mar., 7 p.m. 
“Power Transmission Systems,” by S. S. Wilson. Fri., 


17 Mar., 7 p.m. 
Royal Institution 
LONDON 


*“*Magnetism and Chemical Architecture,” 
R.S. Nyholm. Fri., 17 Mar., 9 p.m 


Royal Meteorological Soci 
LONDON Hi a _ 


“Control of Inversion Height by Surface Heating,” by 
F. K. Ball. Wed., 15 Mar., 5 p.m.* 


Sheffield Metallurgical Association 
SHEFFIELD 
“ Creep Relaxation,” by J. A. Stafford. BISRA Laboratories, 
Hoyle Street, Sheffield. Tues., 14 Mar., 7 p.m. 


Society of Instrument Technology 
LONDON 
** Initial Experience on the Use of a Digital Computer for 
Burst Slug Detection,” by J. L. W. Churchill; and ‘ Burst 
Slug Detection Data Display at Bradwell,” by J. O. Joss. 
Data Processing Section. Manson House, 26 Portland Place, 
WI. Wed., 15 Mar., 7 p.m.* 
BRISTOL 
‘** The Industrial Use of Precision Scales,”” by P. A. McKeown. 
Bristol Section. Department of Physics, University of Bristol, 
The Royal Fort, Bristol 8. Mon., 13 Mar., 7.30 p.m. 
DERBY 
** Recent Developments in Industrial Electronics,” by E. 
Metcalf. East Midland Section. Derby College of Technology, 
Kedleston Road, Derby. Thurs., 16 Mar., 7.15 p.m. 


South Wales Institute of Engineers 
CARDIFF 
“Recent Developments in the Production of Steel Castings 
in Engineering,” by Donald H. Snelson. Thurs., 16 Mar., 
6 p.m. 


11 Upper 


by Professor 


The address and telephone number of the headquarters 
of each institution are given below. Meetings in the 
headquarters town are held there unless otherwise 
stated. An asterisk (*) is placed where it is understood 
that refreshments are available prior to the time stated. 


—~ 

British Institution of Radio Engineers, 9 Bedford Square, 
London, WCl. (MUSeum 1901) 

British Interplanetary Society, 12 Bessborough Gardens, London, 
SWI. (TATe Gallery 9371) 

Chemical Society, Burlington House, Piccadilly, London, W1. 
(REGent 0675) 

Diesel Engineers and Users Association, 18 London Street, 
London, EC3. (ROYal 2392) 

Illuminating Engineering Society, 32 Victoria Street, London, 
SWI. (ABBey 5215) 

Institute of Metals, SWl. 
(BELgravia 3291) 

Institute of Petroleum, 61 New Cavendish Street, London, W1. 
(LANgham 3583) 

Institute of Road Transport Engineers, 1 Cromwell Place, South 
Kensington, London, SW7. (KENsington 3744) 

Institution of Chemical Engineers, 16 Belgrave Square, London, 

. (BELgravia 3647) 

Institution of Civil Engineers, Great George Street, London, 
SW1. (WHitehall 4577) d ; 

Institution of Electrical Engineers, Savoy Place, Victoria Embank- 
ment, London, WC2. (COVent Garden 1871) 

Institution of Engineering Designers, 38 Portland Place, London, 

(LANgham 8847) 

Institution of Engineers-in-Charge, 13 Grange Close, Edgware, 
Middlesex. (MILI Hill 3543) 

nstitution of Engineers and Shipbuilders in Scotland, 39 Elm- 
bank, Crescent, Glasgow, C2. (Central 5181) 

Institution of Heating and Ventilating Engineers, 49 Cadogan 
Square, London, SW1. (SLOane 3158) 

Institution of Highway Engineers, 47 Victoria Street, London, 
SWI. (ABBey 3891) E : 

Institution of Mechanical Engineers, 1 Birdcage Walk, St. James's 
Park, Londor, SW1. (WHItehall 7476) 

Institution of Plant Engineers, 2 Grosvenor Gardens, London, 
SWI. (SLOane 0469) ‘ 

Institution of Production Engineers, 10 Chesterfield Street, 
London, W1. (GROsvenor 5254) . 

Institution of Public Health Engineers, 179-181 Vauxhall Bridge 
Road, London, SW1. (VICtoria 3017) 

Institution of the Rubber Industry, 4 Kensington Palace Gardens, 
London, W8. (BAYswater 9101) 

Institution of Structural Engineers, 11 Upper Belgrave Street, 
London, SWI. (SLOane 7128) : Pde 

North East Coast Institution of Engineers and Shipbuilders, 
Bolbec Hall, Newcastle upon Tyne 1. (Newcastle 20289) 

North East Metallurgical Society. Apply to W. H. Lowther, 
5 Priestfield Avenue, Ladgate Lane, Middlesbrough, Yorks. 

Reinforced Concrete Association, 94-98 Petty France, London, 
SWI. (ABBey 4504) : 

Royal Aeronautical Society, 4 Hamilton Place, London, WI. 
(GROsvenor 3515) 

Royal Institution, 21 Albemarle Street, London, WI. HYDe 
Park 0669) 

Royal Meteorological Society, 49 Cromwell Road, South Ken- 
sington, London, SW7. (KENsington 0730) 

Sheffield Metallurgical Association, 64 Crescent Road, Sheffield 7. 
(Sheffield 52865) 

Society of Instrument Ny al 20 Queen Anne Street, 
London, WI. (LANgham . 3 
South Wales Institute of Engineers, Park Place, Cardiff. (Cardiff 

23296) 


17 Belgrave Square, London, 
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The Hammersmith flyover is-being built in a congested area. 


Has Structural 


This Flyover 


Hammersmith fiyover, now 
being built in the London 
area, is an elevated roadway 
supported on a single line of 
central piers. It is a contin- 
uous-beam multi-span struc- 
ture exploiting many advanc- 
ed design techniques. 


pour of the sixteen spans of the Hammersmith 

Flyover are now in position and it is apparent 
the structure will be a graceful addition to the 
road system of London, well able to compete 
with those on the Continent and in the Americas. 
In design, account has been taken of many 
recent developments. In particular, use has 
been made of a computer so that full advantage 
has been taken of continuity over many spans to 
obtain a slender profile. Moreover, the com- 
puter has given the designers more time for 
the proper consideration of details. 


| 
Road Heating Cables in 
fg" Sand Asphalt 


Precast 
Road Slab 


— Transverse 
Prestressing Anchorages 


(cosa. 











The flyover will carry through traffic for the 
Great West Road over the road and rail complex 
at Hammersmith, thereby freeing the roundabout 
for local and turning traffic. In the last four 
years (1956-60) the number of vehicles passing 
through the junction has risen to 70,000 in the 
twelve hour period, with peak movements during 
the morning and evening rush hours. A contract 
period of 22 months has been allowed for the 
job, which will be completed before the end of 
this year. The cost will be £1,300,000. 

The flyover has been designed by the London 
consulting engineers, G. Maunsell and Partners, 
who have worked in association with the chief 
engineer and the chief architect to the London 
County Council. The contractors for the pro- 
ject are Marples, Ridgeway and Partners 
Limited of 2 Lyon Place, London, SW1. 

Hammersmith is a particularly congested area, 
with residential, commercial and _ industrial 
interests located there. Two problems faced the 
London County Council before they could go 


Prestressing Cable 
Anchorages 
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Cross-section and structural elements of the flyover. 


rl 


The structure is divided into two parts, each continuous over several spans. 


Elegance 


ahead with the scheme. The flow of traffic had 
to be maintained throughout construction 
secondly, great care had to be taken with styling 
the superstructure, especially as it runs close to 
a variety of old buildings over which it will haye 
such a dominating effect. Other problems wer 
the cramped nature of the site and the need to 
keep to a minimum the area which would become 
sterile or of limited use. 

When designs were made a few years ago, no 
less than 90 columns were required to support 
the superstructure. This scheme was turned 
down on two scores: the difficulties of siting 
such a number of foundations and the poor and 
overbearing appearance that the structure would 
have had. As now designed, the flyover, apart 
from two short approach embankments, con 
sists of 16 spans carried on a single central line 
of columns of modest dimensions. 

The principal dimensions of the flyover are as 
follows :— 

Total length, including approaches . . 

Length of suspended structure ws i og 

Width, to provide dual carriageways of 24ft, a 
central strip and kerbs a vs ee fs 


No. of road and rail crossings oe 
Minimum clearance over road crossings 


2,800 ft 
2,044 ft 


61 ft 
6 
16 ft 6in 


The maximum span was dictated by the crossings 
required over the railway and Fulham Palace 
Road, both 140 ft, and this length has been main- 
tained for most of the other spans. 

The main structural element is a continuous 
hollow spine, 26 ft wide and varying in depth 
from 6 ft 6in at each mid-span to 9 ft above the 
columns. It is formed of beam _ segments 
8 ft 6in long alternating with 12 in thick trans- 
verse cantilever members; both these units are 
precast and the joints between each of them is 
3 in thick of in situ fine concrete, so that a pair 
of units and two joints make up a module of 
10 ft, as shown in the adjacent drawing. The 
units are prestressed together, after erection, by 
longitudinal cables of 14 in diameter grouped in 
four clusters on each side of the inner webs of 
the beam segments. 


COLUMN MOVEMENTS 


The cantilevers—the inverted coat-hangers— 
are 12in thick and 59ft long, are of rein- 
forced concrete and serve a dual function: they 
act as diaphragms for the spine beams and their 
outer arms will carry the precast concrete deck 
slabs, which are 8in thick. Substantial edge 
beams, cast in situ, complete the load carrying 
superstructure, distributing the load along the 
deck, and carrying the strong safety barriers 
that are to be employed. oe 

In all, there are 202 beam segments weighing 
between 36 and 60 tons each, and 202 cantilevers 
with a maximum weight of 15 tons each. 

Only one expansion joint divides the structure 
and it is located at about the mid-length, forming 
a western section 811 ft 6 in long and an eastern 
section of 1,232 ft 6 in, each anchored to an end 
abutment. : 

The columns are of hollow construction, 
tapering from 10ft by 8ft 6in at the top 
8 ft 6in by 7ft at the base; the walls are 2ft 
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thick and average 16 ft high. Casting proceeded 
in one continuous pour. Each column is carried 
na single pair of roller bearings which straddle 
the centre line at 8 ft 6in centres; only the 
deadweight of the structure, carried on the 
rollers, will provide resistance to overturning 
moments due to wind loading and eccentric 
jive loads. a 3) ey 

The roller in each bearing is of 7 in diameter 
and 314in long, and able to take a load of 
nearly 1,000 tons. The bearings are made by 
Fritz Kreutz of Dusseldorf and owe their 
remarkable strength to the considerable depth to 
which the steel is hardened. Each roller works 
between hardened plates and is kept in good 
alignment by a toothed wheel and rack arrange- 
ment at both ends. Each bearing is able to 


accommodate a movement of 24in either side 
of the mean position (though the expected 
maximum is -+2°lin), permitting a column 
movement of +5 in. 

A total movement of 14 in has to be accepted 
at the expansion joint, made up 2} in of residual 





creep and shrinkage and +54 in either side of 
the mean due to temperature and moisture 
changes. It is proposed to make this joint with 
a conventional comb-block with interlocking 
fingers and made of spheroidal graphite cast 
iron; the centre strip and the edge beams will 
. fitted with overlapping sliding stainless steel 
plates. 

The safety barriers are based on a Swedish 
design and are adequate to retain any vehicle 
which might run into them when out of control. 
Most of the strength is provided by the top rail 
which consists of two continuous mild steel 
flats (4in by }in) welded to the back and the 
front respectively of solid rectangular posts, also 
of mild steel, which are’fixed into the edge beams. 
The top rail is strong in tension and when de- 
flected pulls successive posts into play until the 
energy of impact has been absorbed, rather in 
the manner of the arrestors used on aircraft 
carriers, 

To prevent icing on the carriageways, the road 
surface will be heated, when necessary, by 
electrical current in cables embedded in the 
topping. Automatic controls will bring the 
system into operation only when the combination 
of temperature and humidity are such that ice 
can form. Lighting of the flyover will be by 
25 ft high double-armed concrete standards of 
trefoil section erected at about 100 ft centres 
along the centre strip. 

The soil conditions along the line of the flyover 
were found to be surprisingly consistent. Top 
soil and fill lie above a thick deposit of sand and 
ote which goes down to 27 ft below ground 
“fers below which there is over-consolidated 

ondon clay extending down to great depths. 
Differential settlements are not therefore expected 
. be large, but if they reach as much as 4 in 
the effects on the structure can be nullified by 
Jacking under the columns and repacking with 
shims below the bearings. As a further pre- 
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caution, the design has included the effects that 
would be induced by any one column suffering 
a differential settlement of 1 in. The net increase 
of bearing pressure under all foundations has 
been taken as 2 tons per sq. ft for dead loading 
alone, and 4 tons per sq. ft at a localised corner 
of any footing due to a combination of eccentric 
and.wind loading and traction forces. 

In general, the superstructure has been designed 
to carry standard highway loading (type HA of 
BS 153). Because of the heavy traffic conditions 
to be expected, this loading has been taken over 
all four lanes simultaneously and not only over 
2% lanes as is conventional for a four lane bridge. 
A maximum wind loading of 70 mph has been 
assumed, together with an uplift of 5 lb per sq. ft 
on the net exposed area of the flyover. 

Stresses follow the requirements of the Codes 
of Practice for reinforced and prestressed 
concrete. In particular, the maximum stress 
due to prestress and bending in the spine has 
been taken as 2,000 Ib per sq. in in compression 
(one-third of the specified 28 day cube strength) 


(Left) The self-propelled 
gantry lowering a beam 
segment into position. 
The flyover is being built 
from one end only, the 
gantry carrying all the 
members over the com- 
pleted work. 


(Right) The partially 
completed superstructure, 
showing the flaring on 
the underside of the deck 
members. From now 
on, spans will be erected 
one every three weeks. 


and, because of the presence of the in situ joints, 
no tensile stress due to bending is permitted. 
The cables (14 in diameter) are being stressed 
initially to 65 tons, or 85 per cent of their 
ultimate load. Creep and shrinkage, friction in 
the cable ducts and successive stressing of 
adjacent cables, together with anchor slip, are 
expected to reduce the cable load by 27 per cent, 
making the effective long life load in each cable 
474 tons. Should the loss prove to exceed the 
allowed figure the cables can be restressed. 
Additional prestress is obtained by building 
in an I4in hogging deflection that disappears 
when the columns are jacked to their final 
position. 

All the longitudinal bending is assumed to be 
taken by the main members of the spine beam, 
no contribution being assumed from the deck 
topping, edge beams or central strip, because 
none of these is prestressed. The contribution 
of live loading to the stressed condition was 
derived from influence lines and the application 
of critical loaded lengths based on the assumed 
loading. - The influence lines were obtained, 
taking account of continuity, by plotting results 
obtained from a Pegasus digital computer using 
a programme written by a member of the 
consultant’s design staff. Deflections caused by 
the stressing and jacking operations were also 
evaluated on the computer. 

Torsion in the superstructure was analysed and 
the worst condition taken to be when a span 


was fully loaded on one carriageway only and 
with maximum fixity being developed at the 
columns; such a severe condition as this cannot 
arise because there is bound to be some movement 
at the head of the columns with a carry over 
moment to adjacent spans. 

Transverse bending of the superstructure 
caused by loads at the extremities of the canti- 
levers has been given especial consideration. 
The cantilevers were assumed to act indepen- 
dently, being rigidly fixed at the point where they 
become part of the spine, but maximum relief 
was given for the distributing ability of the edge 
beam, which transfers load to neighbouring 
units as if it were a beam on an elastic foundation. 
Where the cantilevers act as pure beam sections, 
no difficulty was met in designing the section, 
but where they formed part of the spine no 
analytical method was adequate and resort was 
made to a photoelastic study to determine the 
stress concentrations. Model analysis was also 
used to investigate the ultimate strength of the 
spine under the worst conditions of combined 
bending, direct shear and torsion, and for this 
work a model test was put in hand by the Cement 
and Concrete Association. 

The whole flyover structure is being exploited 
as a large test specimen and measurements are 
being taken both during and after the con- 
struction period to check design assumptions. 
These measurements will be concerned with 
settlements, changes in cable loads as shrinkage 
and creep effects develop, friction around the 





saddles as the cables are loaded, and movements 
due to temperature changes. The Road Research 
Laboratory is providing personnel and equipment 
to do this work in conjunction with the con- 
sultants and the Cement and Concrete Associa- 
tion. 

All the precast members—beam segments, 
cantilevers, deck slabs—are being made by the 
contractor in a casting yard laid down at Heston, 
nine miles away and brought to the site, by 
road. The larger members are all being cast on 
their sides and within steel shutters. A 28 day 
strength of 9,000 lb per sq. in is being obtained 
and the surface finish is sufficiently good that it 
has been decided to dispense with any surface 
treatment—for example, making an exposed 
aggregate. 

The superstructure is being built entirely from 
the western end, where it was more convenient 
to start; this will also entail less interference 
with traffic than working from both ends. 
A steel gantry, which is self-propelled on 
24 ft gauge rails by its own electric motors, 
handless all the superstructure members. It picks 
them off the road trailer that brings them to the 
site, then moves forward over the completed 
work (maximum gradient, 1 in 20) and lowers 
them in place, supported temporarily by steel 
trestles. After making the in situ joints, the 
cables are threaded and tensioned in succession. 
It is expected that erection will now continue at 
the rate of one span every three weeks. 








LEVEN ACRES of a quiet Hampshire 
valley, between a road due to be 
widened and a trout stream that runs 
eventually into the famous Test, is an 
unlikely location for a leading organisa- 
tion in an important sector of the 
engineering industries. 

But since the years in the last century 
when the Tasker brothers from their 
Waterloo Iron Works in the Anna 
Valley, near Andover, were sending the 
celebrated Tasker steam engines all over 
Britain to farms and local road makers, 
the works on the awkward figure-of- 
eight site have been the scene of 
challenging developments. 

The present chairman and managing 
director, Mr. A. B. Fuller, spans the 
firm’s interests in his chairmanship of 
the Heavy Trailer Manufacturers Section 
of the Society of Motor Manufacturers 
and Traders and in his ardent pursuit of 
veteran Tasker steam engines to be 
brought back for restoration and 
exhibition in the Tasker Museum. 

Mr. Fuller and his father came to the 
firm in the difficult 1920’s when, for 
taxation and other reasons, the steam 
engines were coming to the end of their 
day and almost, it appeared, Taskers of 
Andover with them. But the Fullers 
took a decision which was to lead 
through the years to the present position 
where their company employs 700 
people, most of them skilled engineering 
workers, which was to make a key 
contributicn to the winning of the 
Battle of Britain in the 1940’s and which 
is now paying off in exports and in 
rising home demand. 


New Direction 


Reforming the company in 1932, 
with A. B. Fuller es managing director, 
the decision was made to turn capacity 
increasingly to the production of semi- 
trailers. Facing the boardroom models 
of antique steam engines and the 
firm’s iron bridges that even now stand 
up to the Army’s 50 ton tanks, the 
chairman and managing director told 
‘ENGINEERING’S representative last week: 
““I was convinced that there was a 
great future job to be done by semi- 
trailers. We have come a long way, 
but the capabilities of the semi-trailer 


eas 
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Trout Stream and Semi-Trailer 


are still not fully realised in this country, 
or in the world.” 

This faith in the semi-trailer has been 
borne out by events. There are now 
very many more semi-trailers in use, 
and in production, in Britain than the 
four wheel or independent type. 

Keeping a labour force of 700 
engineering workers in the middle of 
rural Hampshire is a special problem. 
On the credit side, once men join 
Taskers they tend to, stay. This is 
due partly to the happy relationships 
existing there and the important element 
that every man is consciously “* making ”’ 
some part of the final product; produc- 
tion lines exist but the majority of 
operations require skill. It is also 
partly due to the fact that at the moment 
there is limited opportunity, once an 
engineering operative has moved to this 
part of Hampshire, of alternative 
suitable employment. 

Plans exist for the future development 
of Andover, accommodating an over- 
spill of many thousands of workers 
from London, bringing their families, 
and industry, with them. On this it is 
possible to find two views in the com- 
pany. The executives tend to look 
forward to the opportunity of easier 
recruitment. The works are going 
** flat out’? and there is every sign of 
this continuing. The second, equally 
valid view, is that when new firms 
arrive in the area there will be opport- 
unities for greater picking and choosing 
by the employees. 

Perhaps in the whole history of the 
Waterloo Iron Works its outstanding 
achievement is connected with the 
Battle of Britain. The story began at 
the time of Munich when the possi- 
bility of war was plain. Mr. Fuller 
received a telephone call from the Air 
Ministry asking that the firm’s chief 
designer, Mr. H. O. Doughty, should 
attend an important meeting. Attend- 
ing with his opposite numbers from 
other trailer manufacturing firms, the 
chief designer was given a rough Air 
Ministry drawing and the information 
that the RAF urgently needed a long 
low-loading trailer capable of trans- 
porting aircraft without causing them 
to be damaged or requiring them to be 
broken down into small units. 

No such vehicle existed. One of the 
chief specifications was that the trailer 
should be as near as possible to the 
dimensions on the rough drawing and 
that its frame should be of rigid 
construction. 





From Waterloo station Doughty put 
in a telephone call and asked Fuller 
to stay at the works until he returned. 
As soon as he arrived back the chief 
designer explained what the Air Minis- 
try wanted. And with the tender a 
design had to be submitted—all within 
seven days as war was believed to be 
imminent. 

The reaction of Fuller to this situ- 
ation is some explanation of his firm’s 
present leading position in trailer 
transport. If there was about to be 
a war, then, he decided, there had 
better be a sample trailer to be offered 
at the time the tender went in. 

The works manager was called in and 
a spell of intense activity began. 
When the tender was submitted it 
carried a paragraph saying that a pro- 
totype trailer would be available for 
test in a further three to four days. 
Not surprisingly a puzzled telephone 
call came back from the Air Ministry 
the next morning, saying that this 
paragraph could not be understood. 
It had not been thought in Whitehall 
that such a trailer could be designed and 
a prototype built within ten days, 
particularly as no contract had been 
issued and no tractor was available for 
test. 

From Taskers the reply went back 
that as the national position was 
understood to be serious the staff and 
workers had got down to it and a 
prototype had been built. The com- 
pany’s own Bedford tractor was avail- 
able for the test, which tractor and 
trailer both passed. 

Mr. Chamberlain returned to London 
and, the prospect of war being thought 
to have disappeared, the trailers did not 
go into production. But the delay was 
not prolonged and an order was placed 
for 199 three-ton long low-loading 
trailers similar to the prototype. This 
was the transporter the RAF men 
nicknamed the Queen Mary. In all, 
1,860 were made during the war. At 
the peak of the Battle of Britain, 
Taskers were turning out three from 
each day shift and three on the night 
shift. Men were working 12 hour 
shifts seven days, or nights, a week. 
In the words of a senior draughtsman 
who at this period was pressed into 
service as a night foreman, the Queen 
Marys were being driven away with the 
paint on them still wet. 

Later in the war the company pro- 
duced the five ton Queen Mary for 
transport and salvage of bombers of 


For the man in a hurry, or the undecided, a showroom of Tasker semi-trailers. 


the Lancaster and Halifax sizes; 1,975 
of these were made, bringing the total 
of Queen Marys to 3,835. 

Building over the stream, layj 
production lines, the capacity oft 
firm has gone on expanding since 
end of the Second World War. From 
a peak war time labour force of 1 
the number of employees was 
after the war and has now built UD to 
700. : 

An important new step, springj 
from the methods of the contractors ang 
others who make up their custo, 
has now been carried through. Occupy. 
ing roughly 10,000 sq. ft, a showroom. 
stockroom has been built at one en 
of the steadily growing Waterloo [pop 
Works. 

At a cost of £15,000, and carrying 
some 60 semi-trailers the showroom has 
made it possible for the intending user, 
who formerly came in, studied drawings 
and photographs, not always with much 
conviction, and then had to wait eight 
or ten weeks for production and deli. 
very, to select the unit closest to wha 
he has in mind. Short-cutting the 
production time he can then, if he likes, 
drive off with the semi-trailer, putting 
it to work the same day. 

Export customers and those able to 
plan comfortably ahead keep the 
whole works intensely busy. The trailer 
user who finds his unit badly damaged 
on site, or the sub-contractor who 
suddenly finds himself in need of one, 
are among those who have been taking 
an average of two semi-trailers a day 
from the showroom. } 


Planning Control 


Carrying on their activities in the 
midst of a predominantly rural area, 
Taskers find themselves considerably 
affected by the requirements of the 
planning authority. Before permission 
was obtained for the showroom it was 
necessary to satisfy the area official that 
the new building was to be used for a 
semi-trailer showroom and _ that no 
productive activities whatever would 
be carried on there. 

Rather like Fords in the car industry, 
Taskers have a definite management 
policy of manufacturing as much a 
possible of the trailers themselves, 
Cutting their own gears, producing stub 
axles, and so on, the company has one 
side of its activities it is unable to talk 
about. Since the mid-thirties it has 
engaged in work for the ministries 
concerned with defence and the armed 
services. Looking something like bridge 
building, work is going on with the new 
transporters for the most recent version 
of the Army’s Centurion tanks. But 
there has been, and is, development 
| work described by one of those who 
has been at the works since the 1920's, 
as ‘‘some very rum engineering if 
deed.” 

On a broader front, Mr. Fuller, for 
years the chairman of the Heavy 
Trailers section of the SMMT, has 
recently become chairman of the Articu- 
lated Vehicle Joint Committee, which 
is made up of directors of the heavy, 
light and medium commercial vehicle 
and heavy trailer sections. The com 
pany are enthusiastic about developing 
trade between Britain and Europe. 

The firm that turned to and produced 
| the Queen Mary prototype in not much 
| over a week believes that the seml 
| trailer has a big role to play in moving 
' goods across the Channel. 
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Special Article 








inthe first of three articles, the 
author examines reasons for 
German prosperity. He has un- 
dertaken six study tours of 
Germany since 1956, in the 
course of which he interviewed 
leading ministers, politicians, 
bankers and trade unionists. 


FRMANY’S economy in 1961 presents symp- 
G toms with which we have become all too 
familiar in Britain: unemployment is at a half 
of one per cent; employers bidding against each 
other for scarce labour have stepped up average 
industrial wages from £8 4s a week in 1957, to 
£10 in 1959, and £10 15s in May, 1960, and this 
tendency is continuing. A capital-goods invest- 
ment boom caused Germany’s bank rate to be 
increased from 2} per cent in 1959 to 5 per cent 
in June, 1960. Is this the oft-prophesied end of 
the German “‘ miracle ”’? 


By Jossleyn Hennessy 


ment, because that means dynamism—a growing 
cake.”” 

The centralised German trade union structure 
enables the Federation to enforce a strict labour 
relations code. No strike can be launched until 
all the steps prescribed in negotiations have 
been taken. A union’s local section cannot 
strike without authorisation from its head- 
quarters. When approval has been obtained, 
the local unit must hold a secret ballot. A strike 
is illegal without a 75 per cent majority: even 
then, work does not cease automatically, because 
the union concerned is also required to consider 
the state of the trade cycle and the possible reper- 
cussions on other enterprises and sectors of the 
country’s economy. There are no closed shops 
in German factories, and the Federation does 
not want them: “ We believe that willing mem- 
bers make keener trade unionists than com- 
pulsory members.” 

















Dynamic Equilibrium as an Economic Aim 


of emphasis; not of principles. The Party has 
discarded Marxism. In English political terms, 
it is a party of cautiously progressive radicals. 
“Your spiritual home would be with Joe 
Grimond in the British Liberal Party,” I sug- 
gested to a leading German socialist. “* Let us 
rather say,” came the reply, “that Mr. Gri- 
mond’s spiritual home would be in the SPD, 
if he could agree to this key passage in the 
Party’s election manifesto: ‘ The free choice of 
consumer goods and services, free choice of a 
place to work, free initiative for employers are 
decisive foundations, and free competition an 
important element, of a free economic policy. 
The autonomy of employee and employer asso- 
ciations in the conclusion of wage contracts is an 
important part of the free order. Totalitarian 
control of the economy destroys freedom.’ ”’ 
Will the expected rising welfare expenditure 
cause an increasing redistribution of the existing 
cake in Germany and erode the surpluses which 
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170 l continued growth? Few people realise that, 
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All Germans agree that the labour shortage Stand 
will enable the masses to consume an increasing 
slice of the cake. They fear that competition 
for votes in the 1961 election will boost ISA 


“welfarisation.”” But (for reasons to be out- 
lined) they also agree that the term “‘ welfarism ” 
is likely to have widely differing meanings in the 
United Kingdom and in Germany. 

First, a comparison of the attitudes towards 
their respective economies of the British Trades 
Union Congress and the German Federation of 
Workers (DGB) is relevant. The TUC is 
staffed by intelligent men, who understand that 
no economy can grow without daily adaptations 
to new techniques and without a mobile labour 
force ready to take advantage of them. But the 
craft unions that pullulate in the United Kingdom 
resist technical advance for fear that they will 
ay decrease their individual member- 

ips. 

In the Federal Republic, unions cover indus- 
tries, so that men can be shifted among jobs inside 
an industry. ‘‘ The ‘feather bedding’ that you 
have in the United Kingdom is impossible here,” 
a Federation official told the writer. He was 
hot rueful but rather proud of the commonsense 
ofthe German unions. ‘“ One hundred thousand 
coal miners have been dismissed without difficulty 
in the past 18 months and absorbed into other 
industries,” he stated, and went on: “ Incident- 
ally, many Italians remain in the mines. We 
welcome foreign workers, because we want our 
economy to continue to grow. A static economy 
means a diminishing cake. The DGB 
favours rationalisation and a high net invest- 
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The Federation’s aim is not to abolish capital- 
ism but to secure the greater participation of 
labour in its working. The Federation is 
empiric, not doctrinaire. Although it has close 
links with the Democratic Socialist Party (SPD), 
it is not affiliated to it. In passing, it may be 
mentioned that two members of the Federation’s 
council belong to Adenauer’s party. The DGB, 
therefore, has a wider margin than the TUC in 
which to assess any situation in terms of abiding 
economic realities rather than those of any 
party’s passing political quandaries. The pre- 
sent uncertainty as to what policies the British 
Labour Party would pursue if returned to power 
is a potential ‘“ bear’? point in our economy. 
The German economy suffers from no such 
uncertainty. A victory by the Democratic 
Socialist Party in 1961 would have much the 
same broadly predictable economic repercussions 
as the change from Republicans to Democrats in 
the United States. There would be differences 


fifths of social security expenditure is raised from 
general taxation. In Germany, such expenditure 
is financed mainly by a charge on the individual 
employee which is paid by the employer. The 
British system means a low level of taxation 
on labour and a high level on capital, because the 
rate of tax on investment income is higher than 
that on income created by work, and because 
profits are taxed. Since the social security 
charges are an important (and rising) element in 
his labour costs, a German has a stronger 
incentive than a British employer to substitute 
capital-intensive methods wherever possible. 
Another contrast between this country and 
Germany, which has important repercussions 
on their respective economies, is that maximum 
rates of income tax in Germany are 56 per cent, 
compared with 88-7 per cent in the United 
Kingdom. Although Government expenditure 
in Germany has risen by 174 per cent, from £1,360 
million in 1951 to £3,625 million in 1961, income 









Special Article 


tax there has been reduced and a higher revenue 
secured from the expansion of the national 
income. 

There are striking differences between the 
problems which face the United Kingdom and 
Germany in the closely related matters of exports, 
overseas investment, defence expenditure, and 
the balance of payments. Since the end of the 
Second World War, the United Kingdom has 
successfully made considerable modifications in 
the structure of her exports. Textiles, for 
example, have dropped from 19-4 per cent of 
total exports in 1938 to about 8 per cent today, 
while machinery, transport equipment, chemi- 
cals, metals and engineering have risen sub- 
stantially. In 1938, exports financed only 74 per 
cent of imports. Today, the figure averages 
100 per cent, and the value of this country’s 
exports has risen since the recent war by an 
average of 5-4 per cent per annum. 

Nevertheless, five handicaps have prevented 
these very real successes from blossoming into a 


250 


cent of this country’s exports. Some 20,000 
British firms export nothing at all. 

Britain’s fifth handicap has been to spend 
8-4 per cent of her gross national product on 
her share of defence in NATO and elsewhere, 
which represents a higher percentage than that 
of any other NATO ally, excepting only the 
United States. This burden falls mainly on the 
metal and engineering industries, which today 
constitute 56 per cent of the United Kingdom’s 
export-earning capacity, so that if Britain’s 
defence expenditure were less her balance of 
payments could be appreciably improved. 

Corresponding to these five United Kingdom 
handicaps are five German advantages. First, 
concentration on capital goods industries is one 
of the secrets of Germany’s buoyant export 
surpluses. Partition deprived Germany of her 
main wheat-growing area and of many consumer 
industries, leaving her mostly with heavy indus- 
tries. Not only bombed-out Germany but the 
whole postwar world was, and is, crying out for 
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the export earnings of her metal and engineer; 
industries? The writer believes that any 

tion will be negligible. To understand why, One 
needs to recall that twice within living me 
Germany has suffered disaster under régj 
that attempted military and economic self-syfj. 
ciency. 

This experience has convinced postwar Ger. 
mans that national survival lies in integratj 
their defence with their allies in NATO and thejp 
economy with the six countries of the European 
Economic Community. Germans consider that 
British concepts of national sovereignty ang 
economic independence are politically unrealistic 
and that economically they saddle us with avoid. 
able burdens. This is why Germany does not 
seek to invest on any scale in a domestic arma. 
ments industry, which would wastefully duplicate 
capital already invested in the armaments 
industries of her NATO allies, from whom she 
can buy equipment more cheaply. 


GERMAN CAPITAL EXPORTS 


Fifthly, capital exports. Germany’s failure to 
use her fabulous reserves (£2,550 million com. 
pared with the United Kingdom’s £1,100 million) 
has, in fact, been a handicap (a) to her own 
economy by generating inflationary pressures 
which have necessitated high bank rates and (6) to 
world trade. The reluctance of the German 
private investor to venture abroad is under- 
standable when one remembers that he has twice 
iost all his investments by enemy confiscation, 
estimated (in unadjusted values) at £1,250 million 
in 1918 and £1,000 million in 1945. Nevertheless, 
Germany’s political, industrial, and trade union 
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British ‘‘ miracle.’’ First, inflation, generated 
by the sacrifice of a stable currency on the altar 
of full employment, has meant that, since 1953, 
United Kingdom export prices have risen by 
9 per cent in contrast with rises of 7 per cent in 
United States prices, and of 1 per cent in German 
prices. 

Secondly, the United Kingdom has had to 
maintain reserves not merely to finance British 
trade but that of the whole sterling area. Some 
of which area’s developing countries have drawn 
deeply, in unrequited exports, on their sterling 
balances, such, for example, as India, whose 
sterling credits were £1,137 million in 1947, had 
been halved as early as 1951, and now stand at 
only £92 million. 


BRITISH INVESTMENTS 


Thirdly, in maintaining our overseas invest- 
ment, £3,000 million have been exported on 
private account since 1950 and £800 million in 
government aid. Some thoughtful people argue 
that a substantial part of these capital exports 
might have been better employed in building up 
sterling’s reserves and thus avoiding those 
recurrent bouts of high interest rates, which, 
intended to stave off payments crises, simul- 
taneously slow our internal investment and 
growth. 

But Federal Germany’s experience suggests 
that if the United Kingdom had removed her 
high tariffs—this country’s fourth handicap— 
she could have substantially improved her export 
surpluses. High tariffs have helped to keep 
large sections of United Kingdom industry un- 
competitive, as much in outlook as in costs. 
Manufacturers able to make adequate profits in 
protected markets have not been forced abroad 
in search of profits for survival. The 40 largest 
firms in the United Kingdom account for 30 per 
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capital goods, so that while countries which 
tely heavily on their exports of consumer goods 
have run into protectionist barriers, Germany 
has the capacity to supply the machines for the 
new protected industries. The loss of her 
former heavily-protected wheat areas lowered 
costs by forcing Germany to import wheat at 
cheap world prices, and the loss of her consumer- 
goods industries made her ready to import 
substantial quantities instead. 

Secondly, the abolition or substantial reduc- 
tion, of her various industrial tariffs, by creating 
keen internal competition, forced German 
industry to rationalise in order to seek export 
outlets for the maintenance of adequate profits 
and to attain greater prodictivity as a means of 
economising in overheads. Thirdly, rigorous 
anti-inflationary measures have helped to keep 
German prices below those of the inflated cur- 
rencies of countries which put full employment 
before stability. 

Fourthly, Germany has hitherto spent only 
between 3 and 4 per cent of her gross national 
product on defence. This relatively low expen- 
diture, however, is likely to rise henceforth. 
Will this deplete the export surplus by reducing 


leaders now all agree that aid to the developing 
countries is essential to promote the political 
stability of the free world in the face of the 
communist menace. Plans for £300 million 
worth of development aid in the coming year are 
in hand. 

If carried out, these plans should ease Ger- 
many’s internal investment boom and, since the 
loans are not to be tied to D marks, the buying 
power of the developing countries should be 
raised, to the benefit of all exporting countries 
which sell to them. 

The two graphs on the previous page show, 
respectively, the movement of real wages and 
living costs in the Federal Republic of Germany, 
compared with those in other countries. The 
sharp rise of real wages in the Republic is note- 
worthy. The left-hand graph on this page 
compares industrial production in several coun- 
tries and shows that the rise in production in the 
Republic has been outstanding. In the right- 
hand graph there is clear indication of how 
production in the Republic has climbed during 
recent years. All the graphs have been taken 
from the Deutsche Bank’s Economic Review for 
December, 1960. 
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TAPER TURNING 
LATHE 
Double Ended 


new double-ended taper turning 
A lathe produces identical tapers in 
the bore of a valve body and on the 
valve plug of taper valve cocks—with 
consequent precision fit as machined. 

The centrally mounted headstock is 
fitted with two independent coaxial 
spindles. It can be swivelled up to 15°, 
the same taper being obtained on the 
workpieces carried in holders mounted 
on the in-line spindles on the two sides 
of the headstock. 

The lathe bed is extended on both 
sides of the headstock. A _ carriage, 
movable longitudinally, is mounted on 
each side of the machine with a cross 
slide and tool post on both. One post is 
provided with boring tools and the other 
with turning tools. Independent electric 
motors operate the feed mechanism for 
each side of the machine. 

The boring of the taper hole in the 
valve body and the turning of the valve 
plug can be carried out simultaneously. 
Further, setting up can be carried out on 
one side of the machine while machining 


STRIP 
OILER 


For Press Feeds 


Now on the market is a device for 
oiling strip as it is being fed to the 
press. 

It has been found that clean lubricated 
strip produces a better quality product. 
The mechanism consists of a side opening 
box with freely rotating felt rollers. 
Individual needle . valves control the 
amount of lubricant fed from a storage 
bottle to the core of the rollers, and 
tubber squeegees mounted at the point 
of entry clean the strip as it passes. 
This method of feeding ensures that 
there is no open reservoir or excess 
lubricant so that there is never a mess 
due to spillage. 

The storage bottle is refilled by opening 
the top half of the box to an inverted 
position, when the bottle can be re- 
moved or replaced without spilling. The 
side opening permits easy threading of 
the strip. The design of the unit incor- 
porates fixing facilities which make the 
attachment to the press bed or automatic 
feed a simple task. The unit is also 
low in cost. 


HIGH SPEED 
MIXER 


Explosion Proof 


VouatiLe liquids and organic materials 
can be safely mixed in the Waring 
explosion proof blender. 

The motor base is now being marketed 
in this country and later will be manu- 
factured here. There are two mixing 
speeds and the unit is designed for use 
with the Waring Pyrex glass containers 
of approximately 1 quart capacity. 
Alternatively, it can be used witha 
Stainless steel container. Materials with 
which the blender is being used include 
petrol, naphtha, benzine, butane, alcohol 
and acetone producing, for example, 
lubricants, petroleum ether and un- 
Stripped latex. 

The unit is totally sealed and has been 
granted a certificate to Class 1 Group D 
rating of the Underwriters Laboratories 
of the USA. It is normally sold as a 
blender base only, but a control switch 
can be supplied. 

The model for the British market is 
Wired for 230 volts. The motor is 


rated at } hp and runs at two speeds 
8,000 and a 


16,000 rpm _ when running 
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is done on the other. One man only is 
needed to operate the machine. 

The taper plug is mounted between 
centres, the tailstock being carried on a 
horizontal beam mounted on and 
swivelling with the headstock. Double 
beamed machines can also be provided 
if desired. 

Automatic sequence control of the 
machining operations with push button 
starting and automatic stopping is 
provided. The operating sequence on 
each side of the machine can be pre- 
selected by means of contact plugs 
provided on the control panel mounted 
on the machine. Switchgear, safety 
switches, etc., are arranged in a cabinet 
standing by the machine. Independent 
driving units which swivel with the 
headstock are fitted, one for each 
spindle. Crossley Brothers Limited, 
Openshaw, Manchester, 11. 





Besides its use for lubrication, the 
strip oiler can be arranged for the 
application of degreasers or thinners 
prior to follow-on operations on strip 
materials. It is suitable for use with 
power and hand presses. Clark’s Press 
Equipment Limited, West Drayton 
Middlesex. 








light. The ball bearing motor is lubri- 


cated for life and needs no attention. 
Winston Electronics Limited, Shepperton, 
Middlesex. 
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BLENDER 


~ With Agitator 
Bar 


HESE powder mixers consist of a 
conical portion, the smaller end of 
which provides the discharge opening. 
The larger cone end opens into two 
cylindrical portions mounted approx- 
imately at right-angles to each other. 

A combination frame is available to 
carry blender bodies with capacities of 
one pint, one quart or two quarts. The 
combination frame fits into the Apex 
standard four and eight quart blender 
stands with its existing motor drive, and 
the change is quickly made, requiring 
only the loosening of a few wing nuts. 
These smaller shells are made of heavy 
gauge transparent plastic and have plastic 
covers and rubber gaskets. The com- 
bination frame will carry any two of the 
three standard shells or combination of 
shells, except two 2 quart shells. Access 
or charging openings are large and two 
are provided, one on each arm. Sizes 
up to and including 24 cu. ft have 
fully open removable covers. Larger 
sizes have standard 18in diameter 
Openings. 


TUBE BENDER 


Semi-Automatic 
Operation 


Now available in this country is the 
Bahler semi-automatic tube bending 
machine. 

The model BB 30 will bend tubes up 
to I14in outside diameter with a wall 
thickness of 4in. Both forward and 
return bends are powered and the change- 
over from left to right takes only a few 
minutes.{, Special tooling for spirals and 
rings is available. Bends up to 180° are 
possible with normal tools, those sup- 
plied covering radii from 25mm to 
150 mm (approximately 1 in to 6 in). 

On the standard bar support, tubes 
up to 1,800 mm (70 in) can be accommo- 
dated. The extended version will take 
up to 6m (20ft). Operation is under 
push button control with manual or 
pedal control in addition. An eccentric 
clamp is used for speed. A geared motor 
is employed giving a bending speed of 
6rpm and incorporating a brake or, 
alternatively, a pole-changing motor is 
available giving speeds of 6 or 12 rpm. 
Both are normally for 220 to 380 V 
supplies. The automatic switchgear can 


CUTTING-OFF 
MACHINE 


Rising Blade 


A METAL circular sawing machine of 

French origin is now being intro- 
duced to this country. It is called the 
Cefmo AC85, has the main feature of a 
rising blade, and is claimed to make 
clean and economical cuts on various 
sections, tubes and bars. 

It is recommended that a 12 in dia- 
meter HSS saw blade should be used. 
When driven by the standard 14 hp 
electric motor at 1,500 rpm it is said 
that the force required for cutting is 
low and that it is therefore virtually 
impossible to break the blade. 

The turntable can be rotated through 
360° which means that it is possible to 
cut long work pieces as they stand with- 
out having to turn the whole circular 
saw. Also several cuts can be made on 
the same work piece while in the same 
basic position. Back plates and vice 
supports are provided which are adjust- 
able. If used correctly this means that 
articles are fully supported during 
cutting and that sawing burrs are kept 
to a minimum. The saw carrier head 


New Plant and Equipment 





An agitator bar can be fitted where it 
is considered desirable, as for instance 
in the dispersion of liquids into solid 
mixes. The agitator bar consists of a 
stainless steel bar carrying a number of 
pins. It is driven through hollow 
trunnions by a separate motor which is 
suitably guarded. The bar is easily 
removed by a spring loaded attachment. 

The blender shaft runs in ball or roller 
bearings and standard models are driven 
from a totally enclosed motor. 

Laboratory models (as illustrated) are 
available with Perspex or stainless steel 
shells having working capacities of 
four and eight quarts. Apex Construction 
Limited, 15 Soho Square, London, W1. 





be set to the required angle and ensures 
that uniform bends are obtained on 
repetition work. The length adjustment 
system is centrally operated and has 
four setting positions with several pos- 
sible additions. Addison Tool Company 
Limited, 28 Marshalsea Road, London, 
SEl. 





is of cast iron and is said to be rigid. 
Cutting speeds are high. Addison Tool 
Company Limited, 28 Marshalsea Road, 
London, SE. 








New Plant and Equipm 


OVERPRINTER 


For Small Rigid 
Articles 


ow added to the range of high speed 

rotary printing machines is the 

model BK240/ST designed for articles 
up to 1 in thick. 

The model illustrated is for printing 
on small flat metal boxes with sliding 
lids of the type being used for pharma- 
ceutical products such as tablets or pills. 
The machine will overprint such data 
as prices, contents, or formulas, expiry 
dates, batch numbers or samples. This 
printing can be either singly or simul- 
taneously in different positions. In 
addition the machine will stack the items 
after they have been printed, in bundles 
of any required number. 

The boxes to be printed are loaded, 
either empty or full, into a magazine 
and are automatically fed for printing 
and then ejected on to a conveyor belt. 
At the end of the conveyor the articles 
are delivered to one of the two receivers 
in which they are stacked to a pre- 
determined number. When this number 
is reached the full receiver is replaced by 
an empty one. 


PALLET 
TRUCK 


Capacity 2,600 Ib 


RECENTLY introduced into this country 
from Sweden is the pedestrian con- 
trolled BTLT pallet truck. 

The truck has a capacity of 2,600 Ib 
and an overall length of only 66 in when 
fitted with 45in forks. The compact 
design allows it to be used in confined 
spaces. The frame and forks are of one 
piece stampings of steel, a form of con- 
struction claimed to give very high 
strength. 

A conventional handle has the driving 
controls in the head. Fingertip switches 
provide operation of the two forward 
and two reverse speeds. The handle also 
acts as a steering tiller and gives 100° of 
turn in both directions. When in the 
vertical position a parking brake is 
applied. There is also a second braking 
position with the handle fully lowered. 
An unusual feature is the platform 
allowing the driver to ride standing when 
long distances are to be traversed. The 
platform is spring loaded so that it is 
normally in the raised position. 

Lateral stability is obtained by two 


LATCHING 
RELAY 


Multi-Contact Type 


HE HAND reset version of a new latch- 
ing relay is shown in the illustration. 
Both this and the electrically reset 
model can carry up to eight contact sets, 
which may be normally open, normally 
closed, or changeover types. After a 
short pulse has been applied to the coil, 
the latching mechanism holds the relay 
in the energised position until the lever 
is pressed by hand releasing the latch 
and allowing the contacts to return to 
the unenergised position. The electrically 
reset model has a solenoid mounted at 
the back of the main mounting plate, 
which, when energised, releases the 
latching device. 

Operating voltages of the closing coils 
are up to 440 V ac or 230 dc and current 
rated coils are also available. Maximum 
continuous consumption, depending on 
the number of contacts, is 12 VA or 
intermittantly up to 18 VA. The release 
coil will operate at voltages from 110 V 
up to 400 V 50 cycles. Consumption is 
6 to 10 VA. Contact ratings are 6A at 
230 V ac, 2 A at 440 Vacor1 A at 240 dc, 


The machine is fully adjustable for all 
thicknesses of article up to the maximum 
of lin already mentioned. Other fea- 
tures are rotary printing action, accurate 
registration, printing in any direction by 
stereos, continuously variable speed 
control, counting unit with cutout for 
printing predetermined numbers of 
articles, and quick drying inks. 

Output speeds of up to 6,000 per hour 
are possible according to the size of the 
article. Dimensions are approximately 
6 ft 6 in long by 2 ft 3 in wide by 4 ft 6 in 
high. In addition to small rigid boxes, 
plastic tiles or similar articles can be 
overprinted. Rejafix Limited, 81-83 
Fulham High Street, London, SW6. 


swivel wheels, one either side of the 
driving wheel. The latter is spring 
loaded to give good adhesion. All-three 
wheels have a rubber tread and the fork 
rollers are bogies made of nylon rein- 
forced Bakelite. Lifting can be either 
hand or electric powered, the total lift 
of the forks being 4Z in. Travel is by a 
separate motor in the wheel with a 
maximum of 2-9 mph laden and 3-2 mph 
unladen. Rolatruc Limited, 20 Old 
Compton Street, London, W1. 


all for non-inductive loadings. Electrical 
Remote Control Company Limited, Bush 
Fair, Tye Green, Harlow New Town, 
Essex. 


* the regulator section. 





MAGNETIC 
VIBRATOR 


Heavy Moving Section 


T 1s claimed for a new design of 

magnetic vibrator that higher effi- 

ciency has been obtained with a reduction 
in manufacturing costs. 

Contrary to earlier types, these vibra- 
tors have the armature, which is com- 
paratively light, as the stationary portion 
and the casting carrying the coil and 
laminations, which is heavier, as the 
moving part. In one example the 
moving section weighs 66 lb in the new 
version, whereas in the old it weighed 
only 33 Ib. 

Typical applications are for hoppers to 
prevent sticking of material or in chutes 
to improve the flow. A wide range 
of sizes is available covering requirements 
from the laboratory to the mine. Another 
application is for compacting material 
on vibrating tables. 

The smaller sizes are designed to oper- 
ate twice per cycle giving 6,000 vibrations 
per hour at a mains frequency of 50 
cycles. Larger models operate on the 
half wave system giving 3,000 vibrations 
per hour on a 50 cycle supply. The rate 


EMERGENCY 
RADIO 


For Lifeboats 


Automatic transmissions of distress 

signals can be made on a portable 
transmitter/receiver set, type SE 662, 
designed for use in lifeboats. 

Alarm and SOS signals can be sent on 
the International frequencies of 500, 
2,182 and 8,364kc/s with automatic 
keying so that a skilled operator is not 
needed. The set can also be used as a 
radio telephone. After each transmis- 
sion there is automatic switching to 
reception. Tuning is manually operated 
and indication is by glow lamps. The 
approximate range at 2,182 kc/s is 220 
nautical miles. 

The construction gives good shock 
resistance so that the unit can be dropped 
into water from a height of 30 ft with- 
out damage. It is bouyant and water- 
proof even when the cover is opened. 
The weight is 18 kg (approximately 40 Ib) 
Power is supplied by 10 nickel cadium 
cells of 7-5 Ahr with a transistorised dc 
convertor. An uninterrupted operation 
of 24 hours is possible, with periods of 
2 min transmission and 10 min reception. 


FILTER REGULATOR 


For Compressed Air 
Lines 


ERIES 73 filter regulators are now 

available for compressed air lines. 

They are available in fin and fin 
pipe sizes and can be fitted with a trans- 
parent or a metal bowl. Air first enters 
the filter section of the unit where a 
deflector imparts a swirling motion to 
remove liquids and the heavier dirt 
particles by centrifugal action. The 
separated liquids are collected in a 
** quiet zone ” at the bottom from which 
they can be drained. The air then passes 
inwards through the filter element and to 
There is a choice 
of four grades of sintered bronze filter 
element or alternatively a Monel screen 
filter element. 

There are three regulating spring 
ranges, and both relieving and non-reliev- 
ing types are made. The units are 
suitable for input pressures up to 150 Ib 
per sq. in with the transparent bowl or 
up to 2501b per sq. in with the metal 
bowl. Corresponding inlet temperatures 
are 120° F and 200° F. C. A. Norgren 
Limited, Shipston-on-Stour, Warwick. 


of vibration is increased proportionally 
in both cases when working on @ 
cycle mains supply. As there ap 
no wearing parts there is no need for 
lubrication making the units suitable for 
use in the pharmaceutical and fog 
industries. All sizes can be supplied 
with water-tight covers for use outdoor 
or in damp situation and flameproof 
equipment is available for most of them, 
Magco Limited, Lake Works, Portchester, 
Hampshire. 


Accessories include belt, torch, screw 
driver, and dummy antenna housed in 
the equipment cover. For rafts there is 
a 5-4m collapsible rod antenna and for 
masted boats a copper stranded wire 
antenna 8m long. Telefunken GMBH, 
Elisabethenstrasse 3, Ulm/Donau, West 
Germany. 
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CENTRELESS 
GRINDER 


Parallel and Profile Work 


‘ow available in this country are two 
N new Hartex centreless grinders, 
both of which can have either through 
grinding only or through grinding and 

inding. 

re een. the BED 5, will take work- 
jeces from gh in to 43 in diameter and, 
when plunge grinding, up to 10 in long. 
Magazine feeds and measuring equip- 
ment can be fitted. The grinding and 
contro! wheel heads can be adjusted 
independently relative to the work axis 
obviating horizontal adjustment of the 
work rest. This arrangement reduces 
setting and loading time and enables the 
rest to be rigidly mounted on the bed. 

For plunge grinding the grinding and 
control wheel heads can be traversed 
hydraulically. Rapid approach, plunge 
feed and rapid return of the grinding 
wheel can be controlled by push buttons 
or by the automatic cycle consisting of 
rapid approach, plunge feed, spark-out, 
rapid return, and dwell. Spark out and 
dwell are adjustable from 0 to 10 sec. 

Plunge traverse is adjustable up to 


LABORATORY 
PRESS 


10 Ton Capacity 


TH Basic model of a series of laboratory 
presses is shown in the illustration. 
This is a self-contained bench tool 
hydraulically operated by a hand pump 
with oil storage built in. The rising 
bottom table has a drainage groove and 
delivery pipe for expressed liquids. 
The head is easily adjusted for height. 
The load isread directly from the pressure 
gauge mounted at the side and this gauge 
incorporates a maximum pressure indi- 
cator and zero reset device. The platens 
measure 6in by 7 in and the maximum 
distance between them is 16 in. Overall 
height and width are 37in and 17in 
respectively. 

Standardised auxiliary equipment for 
use with these presses includes test 
cylinder outfits and a whole range of 
electrically heated hotplates. These are 
fitted with temperature control and 
thermometer pockets; the standard 
versions go up to 250°C and special 
models are obtainable for temperatures 
up to 600°C. Steam heated plates are 
also available. 


POWER 
VALVE 


Water Cooled 


A NEW method of water cooling has 
been developed for use with the 
Ediswan RF power valves. 

Instead of the conventional jacket, a 
spiral copper water tube is attached 
directly to the anode. The valves are 
type 15P12 with maximum anode 
dissipation of 0-6 kW and maximum RF 
power output of 2:5kW, and types 
16P12 and 16P13 both with maximum 
anode dissipation of 3kW and max- 
mum RF power of output of 7:5 kW. 

It is claimed that as there are no seals 
the risk of water leakage is reduced. 
The complete valve is also more compact. 
Water requirements are approximately 
| litre for 3 kW dissipation. 

The 15P12 valve has a maximum 
anode voltage of 6kV and maximum 
operating frequency of 60 Mc/s. Types 
16P12 and 13 have maximum anode 
Voltage of 8 kV and maximum frequency 
of 40 Mc/s. AEI Radio and Electronics 
Components Division, 155 Charing Cross 
Road, London, WC2. 





0:040 in and is independent of infeed 
adjustment. Roughing and finishing 
feeds are separately adjustable. A 
20 hp motor drives the grinding wheel, 
which may be up to 20 in in diameter by 
10 in wide. Infeed allows adjustments 
down to 0:00004 in. The control wheel 
carriage is mounted similarly to the grind- 
ing head and the wheel is driven by pole 
changing motor at from 8 to 250 rpm. 
Hydraulically operated diamond dressers 
are mounted over both wheels and a 
balancing device is available for balanc- 
ing the grinding wheel on the machine 
spindle during operation. Rockwell 
Machine Tool Company Limited, Welsh 
Harp, Edgware Road, London, NW2. 





Other fitments include equipment for 
expressing liquids, for extrusion tests, 
for crushing and flow tests and for 
moulding and pelleting. In addition 
there are special versions of the press for 
powder metallurgy and for laminating 
thin sheets of plastic. Apex Construction 
Limited, 15 Soho Square, London, W1. 
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New Plant and Equipment 


PAVER 


Automatic Level 
Control 


NEWLY introduced is a bituminous paver 


finisher fitted with automatic level 
control ahead of the screed. 

The machine is rubber tyred to im- 
prove traction and flotation, and is 
equipped with a one piece 10 ft wide basic 
screed to eliminate centre split and a 
hinge for crowning. Extensions give a 
maximum spreading width of 16 ft. The 
two traction wheels, are driven from a 
106 hp Hercules engine. There are 
eight paving speeds from 16 to 117 ft 
per minute, and four travel speeds from 
6 to 11 mph. Power steering gives the 
machine an inside turning radius of 16 ft. 

Automatic level control governs the 
material ahead of the screed giving 
constant pressure with more even com- 
pacting and density. Conveyors are 
slat type with independant right and left 
control linked with right and left opera- 
tion of the auger. Mercury level switches 
control the conveyor auger and are 
mounted ahead of the screed. 

The augers correspond to screed width. 
They taper in diameter from centreline 


COMPRESSORS 


Tractor Mounted 
Range 


A NEW range of air compressors has 
been designed for mounting on 
most standard makes of tractor. 

Power to drive them is taken from the 
tractor power take-off shaft through a 
splined propeller shaft. Mounting and 
dismounting from the three point linkage 
takes only a few moments. The points 
for connecting to the tractor draw bars 
are adjustable to suit the particular make. 

There are three models in the range, the 
80 IT, 100 IT, and the 125 NT. Normal 
working pressure of all three is 100 1b 
per sq. in. Compressor speeds are 
respectively 1,450, 1,960 and 1,800 rpm, 
the corresponding free air deliveries 
being 78, 100 and 125 cu. ft per minute. 
All three will operate from a take-off 
shaft speed of 540 rpm and the two 
larger have an alternative gear ratio for 
operation shafts running at 720 rpm. 
Net weights are 700 lb for the first two 
and 860 Ib for the largest. In all three 
machines the air receiver forms the main 
part of the frame. 

The compressors work on the two 


MINIATURE 
INSPECTION LAMP 


Mains Operated 


THe ability to reach into confined 
spaces is the chief feature of a new 
pigmy inspection lamp. 

With a maximum diameter of 2 in 
(not including the hook at the side) the 
lamp has a length of 94 in to the end 
ofthe handle. It operates from standard 
200-250 V mains and enables continuous 
illumination of those spaces which 
before could only be reached by a torch— 
with all the disadvantages of batteries 
running out. 

The lamp is designed for heavy indus- 
trial duty and is therefore built to a 
rugged specification. The rubber handle 
is a shock proof moulding and the lamp is 
protected by a plated wire cage. A 
reflector at one side improves illumina- 
tion and protects the eyes of the user. 
The hook is provided to enable the lamp 
to be hung during use, leaving the hands 
free, or during storage. The standard 
lamp supplied with the unit is a Philips 
15W model for 200-260V. CLM, 
21 Waverton Street, London, WI. 





from 10 to 14in at the end of the 5 ft 
unit, right and left of the centre. Opera- 
tional speed of the augers ranges from 
50 to 100 rpm. Two speed operation 
permits distribution of bituminous mix 
to match screed speed and width. 
Tamping strike-off of screed is driven 
hydraulically at a faster speed than in 
earlier models and the large hopper 
capacity reduces truck waiting time. 
Blaw-Knox Company, Construction Equip- 
ment Division, Mattoon, Illinois, USA. 





stage single acting principle and are of 
the piston type. An intercooler is fitted 
to all the models. It is claimed that 
skilled maintenance is not normally 
required and that a typical use is in 
forestry areas to cut roads. Aflas 
Copco (Great Britain) Limited, Maylands 
Avenue, Hemel Hempstead, Hertfordshire. 











New Plant and Equipment 


COUNTER 
BATCHER 


No Mechanical Switches 


T 1s claimed for a new counter batcher 

programme controller that it has 

overcome the disadvantages of the cold 
cathode type. 

The new unit, type CBP, consists of a 
number of plug-in decade units which are 
fully transistorised and constructed on a 
printed circuit enabling rapid changing 
of units to provide programme sequences 
for any type of installation. As there are 
no mechanical switches the speed of 
operation, both for straightforward 
counting and with full preselection of 
batch quantities, is up to 3,000 per 
second. Any number of decade units 
can be used on one unit to provide totals 
to any number of digits. The equipment 
is provided with a number of pre-batch 
impulses for warning or other pro- 
gramme control, and indication of count 
is given by a series of neon tubes illu- 
minating their respective numbers in 
turn. 

Any conventional method of input can 
be used including phototransistors, and 
suitable power supplies are incorporated 


CAPACITANCE 
STANDARDS 


No Switches 


WIDE RANGE of capacitance standards 
has now been introduced into this 
country. 

The Jahre system uses five and six 
sided connector blocks (Dice con- 
nectors) and plug-in units to give 
combinations of 1-2-3-4 adding up from 
10pF to 10mF in 10pF increments. 
The ‘‘ Christmas tree’ assembly occu- 
pies little space and is simple to use. 
Unused ports on the connector blocks 
are covered by screening caps while the 
capacitor units are stored in polished 
wood racks. Variable capacitors 
provide continuous coverage of 16 or 
70pF with discrimination of 0-O1pF 
and 0-1pF respectively. 

Air dielectric is used in sizes up to 
400pF which have loss factors below 
1 in 10°. The coaxial system of con- 
nection ensures screening and high 
natural resonant frequency, series induc- 
tance being less than 0-06uH per unit. 

Calibration certificates are issued for 
the capacitors. The stability is very 
high and is guaranteed better than 


FLOWMETER 


Free Impeller 
Type 


WIDE range of flows is covered by 
ranges of free impeller flowmeters. 

The series M1 illustrated covers flows 
from 0-35 to 260 gallons per minute, each 
model having a range of about 8 to 1. 
On the other hand the MS series, designed 
primarily for the oil industries, covers 
flows from 30 to 2,000 gallons per minute, 
each model having a range of about 
10 to 1. Over the designed range the 
linearity is of the order of 0-25 per cent 
and the repeatability is better than 0-1 
per cent of the flow range. 

The bodies of these. meters can be 
made in stainless steel, brass, bronze, or 
aluminium to suit requirements. The 
impellers are austenitic steel to give the 
correct permeability, and run in bear- 
ing bushes of ptfe or other material. The 
six rotor blades provide the electrical 
impulses used for indicating the flow 
rate, and are spiral cut to give maximum 
efficiency and to keep slip to a minimum. 
Bearing end thrust is eliminated by using 
a conical seating having direct com- 
munication with the inlet. Pickup mag- 


for operating these. The unit can also 
be coupled to the mains and the fre- 
quency used as a time base with multiple 
outputs for programme control. The 
model illustrated has a batch selection 
from 1 to 999 together with a six figure 
counter to register the total number of 
batches. Supply voltage is 200-250 V 
ac single phase 50 cycles and the con- 
sumption is 150 W. The relay contact 
rating is for 5 A at 200 V non-inductive. 
Phototransistor devices for use with the 
counter will detect objects down to 4 in 
diameter providing there is a gap between 
each. Photoelectronics (MOM) 
Limited, Oldfields Trading Estate, Old- 
fields Road, Sutton, Surrey. 


0:05 per cent per year. In _ practice 
drifts of 0-01 per cent per year may be 
expected. Temperature coefficients are 
+20 parts per million per °C for units 
up to 400pF and 30 ppm per °C for 
larger. Aveley Electric Limited, Ayron 
Road, Aveley Industrial Estate, South 
Ockendon, Essex. 


net and coil are mounted on one face, 
the output being 500 mV at full flow. 
Meterflow Limited, 606 North Feltham 
Trading Estate, Feltham, Middlesex. 
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FIXING TOOL 


Bolts up to 
2 in Diameter 


Tt Hitt DX 500 fixing tool will 
drive nails up to 4in in length 
or bolts up to } in diameter. 

It can be used with or without a 
cartridge so that the driving force is under 
control. Pull-out forces of up to 
4,500 lb can be resisted with heavy 
fixings even when working in confined 
spaces. A firm fix can be obtained even 
with springy steel as in the illustration. 

The plunger is restrained on over- 
driving and the pin is guided by the 
plunger and double guide. As it is 
also in contact with the surface, splatter 
of concrete is almost eliminated. When 
a cartridge is used, the gases escape 
through special ports well away from the 
operator and the fixing point. The 
small safety cartridges mean that the tool 
can be operated with little noise. 

There are several safety factors incor- 
porated in the tool. It must be pressed 
against a surface before it can be 
operated, as the pressure brings into 
action a barrel-positioning device that 
prevents firing into free air or firing by 


FLAME FAILURE 
UNIT 


For Oil Burners 


Tre control unit FSP3 and the viewing 

head VH83 (illustrated) are designed 
for use with many types of domestic 
and industrial oil burners. 

The unit gives normal flame relay 
protection—that is, the fuel valve is held 
open while the flame is present and is 
immediately shut when the flame fails. 
But for starting up there is incorporated 
in the unit an overriding timing device 
operated by a push button on the lid. 
On pressing and releasing this button an 
electronic timing circuit is brought into 
operation which energises a separate 
timing relay so that the fuel valve is held 
open. An adjustable control within the 
unit can vary this period from 1 to 
100 seconds, after which time the fuel 
valve closes if the flame has not lit. 
Terminals are provided for connection 
to an ignition transformer. 

The unit is provided with a “ flame 
on” indicator lamp and with contacts 
for an external alarm. It is mounted on 
a withdrawable chassis in a dust and 
moisture proof case which measures 


TUBULAR CELL 
BATTERY 


High Capacity 


RECENTLY introduced as a complemen- 

tary range to armoured batteries 
is a range of tubular-cell high-capacity 
units. 

It is claimed that these batteries 
give from 32 to 38 per cent increase in 
capacity over standard types and are 
intended for use where either high 
capacity or small physical size is required. 

Both positive and negative plates are 
armoured. The current from the positive 
plate is carried by vertical spines cast 
integrally with the top connecting bar in 
a lead alloy, the material being held in 
contact by finely woven fabric tubes. 
The lower ends of the tubes are sealed 
with lead plugs which also connect the 
spines electrically. The negative plates 
are enclosed in an armouring envelope 
consisting of two sheets of an inert 
microporous synthetic material joined 
round three sides with a pve strip. 
These envelopes also act as separators 
and have the advantage of being fixed. 
Crompton Parkinson Limited, Crompton 
House, Aldwych, London, WC2. 


dropping the loaded tool. A 

blow is required to detonate the Cartridge 
Pin ricochet is prevented by the captive 
plunger and there is a protective shield 
to guard against what splatter of oop. 
crete does occur; the tool will ng 
operate when this guard is taken of 
Operation is only possible when the tog) 
is locked and is not possible if it is mor 
than 6° out of perpendicular to th 
fixing surface. Ucan Development Lin. 
ited, 62 Hill Street, Richmond, Surrey, 


74 in by 6in by 54in. There are thre 
fixed sensitivity settings accessible on 
removing the cover. Normal power 
supplies are 200 to 250V ac 50 to # 
cycles. The viewing head has 
aluminium housing containing a 9006 
photocell. Elcontrol Limited, Wilbury 
Way, Hitchin, Hertfordshire. 
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Running on Gas 


¢ of air and other gases for the lubrication 
U of bearings has attracted much attention 
over the last few years, due to several distinct 
advantages that gas lubrication offers. Major 
ides have been made in the understanding of 
the theoretical behaviour of such bearings, 
but more remains to be discovered, even on 
fundamental aspects, which may eventually 
tly affect their use and design. 
Their application in the nuclear field could 
me extensive since, with friction almost 
entirely eliminated, very high running speeds are 
possible at high temperatures and operation is 
issable in dust-laden or radioactive atmos- 
heres which would normally bring about failure 
of oil bearings. Investigations have been made 
at speeds over 160,000 rpm using gas for lubrica- 


tion. 


Historical Survey 

The idea of using air for a bearing lubricant 
was first suggested by G. A. Hirn in 1854, but the 
first experiments were not conducted until 1897, 
when A. Kingsbury recognised several fundamen- 
tal differences between liquids and gases as 
lubricants while using a compressible fluid. 
The basic theory for the gas journal bearing was 
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Fig. 1 Diagrammatic arrangement of a pressure- 
fed gas-lubricated bearing. 
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not produced until 1913 by W. J. Harrison. 
His work has been taken as the yard-stick for 
the followers in the field, and since the war 
several workers have modified Harrison’s work 
to account for effects that he either failed to 
consider or was unable to handle. Much still 
remains to be done; for example, it is not yet 
understood whether the gas lubricant obeys an 
isothermal or adiabatic law and research is 
being done to examine the effect of the adiabatic 
constant, gamma (the ratio of the two specific 
heats), 


Pressure-Fed Bearing 


In the pressure-fed bearing, gas is introduced 
to the bearing surfaces through holes or jets in 
the bearing sleeve (Fig. 1). 

If two feed holes are considered which are 
diametrically opposed in the line of the load on 
the shaft, when there is no load on the shaft, the 
radial clearances (c, and cz) will be equal and the 
mass flow through each of the external resistances 
the same. If a load is applied so that the shaft 
moves towards feed hole 2, due to the increased 
résistance, the flow through this feed hole is 
reduced and the pressure drop Py falls and Pj, 
rises. The resultant difference in pressure 
across the shaft produces a resultant force 
opposing the displacing load, and a stable 
eccentric position is reached, provided the applied 

Is within the capacity of the bearing. 

_ Though the bearing clearance is small, there 
isa leakage of gas outwards from the ends of the 

ting surface and thus pumping power is 
expended in keeping the bearing supplied. The 
Pumping power required increases with the 
cube of the clearance between the shaft and the 
sleeve, which makes it an economic necessity to 





keep the clearance as small as possible. Allowing 
for the pumping power requirements at speeds of 
over 30,000 rpm, the pressure-fed gas bearing 
consumes less power than the oil bearing for the 
same load (Fig. 2), and with further increase 
in speeds the pressure-fed gas bearing rapidly 
becomes economically superior from the view 
of horse-power expended. 


Viscosity Reduces Strength 


A disadvantage of the gas bearing is that, 
for a given load, it will always be larger than 
the corresponding oil bearing, since the viscosity 
of gases is considerably less than that for lubri- 
cating liquids, so reducing the load capacity 
by a similar factor. However, load considera- 
tions and shaft stiffness in conventional bearings 
often leads to the use of journal bearings which 
are larger in diameter than is necessary on 
theoretical grounds. For this reason, gas 
bearings are unlikely to be correspondingly 
larger than liquid types. 


Load Capacity Variation 


The load capacity of a pressure-fed bearing 
is proportional to the supply pressure and, also, 
depends on the bearing length-to-diameter ratio, 
as well as the design and configuration of the 
feed holes. The feed holes are usually arranged 
in one or two rows, the latter being the stronger 
arrangement. The addition of pockets or recesses 
to the feed holes increases the bearing strength, 
but it is necessary to keep the pockets shallow, 
otherwise the bearing may be prone to self- 
exciting vibrations. The load capacity varies 
greatly with the length-diameter ratio, with a 
maximum occurring at a ratio of approximately 
1:6, but it is normal to have a length-diameter 
ratio of about 2 because at this value the least 
pumping power is required. It is also found that 
the load capacity is not greatly removed from 
the maximum at a length-diameter ratio of 2. 


Self-Acting Bearings 

Self-acting bearings are able to support a load 
by generating pressure in the gas film between 
the bearing surfaces by shearing the gas. The 
pressure is generated due to the viscous shearing 
of the gas, and the action is similar to that occur- 
ring in an oil bearing. Due to the compressi- 
bility of the gas, the tendency is to reduce the 
load capacity or strength of the bearing. Apart 
from this compressibility effect, the strength 
of the self-acting bearing will compare with 
the strength of the oil bearing in the ratio of the 
viscosities. Thus the gas bearing has approxi- 
mately one two-thousandth the strength of the 
oil bearing; fortunately, the bearing strength 
increases with speed due to the creation of the 
pressure distribution and, at high speeds, the 
self-acting bearing is capable of carrying useful 
loads. The viscosity of a gas increases with 
temperature which is in contrast to a liquid; and 
with increase of gas viscosity there follows an 
increase in strength giving an obvious advantage 
over liquid lubricated bearings; aided also by 
the ability to operate at high ambient pressures, 
gas bearings are particularly suitable for use in 
the cooling systems of nuclear reactors, where 
it is necessary to reduce maintenance to a mini- 
mum. Moreover, oil bearings present sealing 
problems and radiation polimerises the oil, 
whereas the gas used in a gas bearing may often 
be the same as that used for the coolant, thereby 
totally eliminating these two particular diffi- 
culties. 


Start Up Problems 


Inability to support a load at low speeds is 
a disadvantage of the self-acting bearings. This 
may be overcome by the careful choice of mate- 
rials with good anti-galling or anti-sieze proper- 
ties; for example, the combination of Firth’s 
non-var tool steel for the rotor and Meehanite 
cast iron for the sleeves. Alternatively, for 
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Fig. 2. Comparison of the horse-power required 
at increasing speeds for gas and oil-lubricated 
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Fig. 3 Gas pressure distribution in flat tilted pad 
bearings. 


heavily loaded shafts, the system of pressure 
loading is often used, when a _pressure-fed 
bearing effect is created for stopping and starting. 


Pressure Variation 


If. two pad bearings are considered, one 
converging and the other diverging as in Fig. 3, 
it is seen that the pressure distribution for the two 
types of bearing is different for a gas lubricant 
but the same for a liquid. The difference is 
caused by the compressibility of a gas, which is 
not applicable to a liquid, and is accompanied 
by a reduction in pressure. If the two pad 
bearings are joined together (Fig. 4) the curve 
of pressure distribution for liquid lubrication is 
symmetrical, but this is not the case for a gas. 
It has been found that the greater the pressure 
of the gas, the nearer the resultant pressure 
distribution approaches the curve for a liquid, 
since the compressibility effect is reduced. 
(“ Principles and Applications of Hydrodynamic 
Type Gas Bearings,” by G. W. K. Ford et al., 
Proceedings Institution of Mechanical Engineers, 
vol. 171, No. 2. (1957)) 


Vibrational Instability 


One of the problems that has received much 
attention in research on gas bearings is that of 
vibrational instability, and several factors must 
be considered :— 

1. The mechanical critical speed of the shaft 
must be calculated on the theory of a “‘ free-free ” 
beam rather than a simply supported beam. 

2. The inversion point—this is met at a lower 
speed than the critical speed. The phenomenon 
occurs when a rotating shaft spins about its 
geometric axis, so long as the rotational speed is 
less than the lowest natural frequency of the 
spring mass system. Above this speed, the shaft 
will shift, or invert, and rotate about its centre 
of gravity. The two major springs involved are 
the shaft spring and the spring of the gas film. 
Once inversion has occurred, no out-of-balance 
forces will be induced, irrespective of a further 
increase in speed. 

3. Half speed whirl—this corresponds to “ oil 
whip” in oil bearings; synchronous whirl 
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occurs first and then gradually develops into half 
speed whirl. The whirl may be cylindrical, that 
is both ends of the shaft in phase; or conical, 
with the ends of the shaft in anti-phase. 

4. Air-hammer and lock-up-air hammer is an 
instability that is associated with hydrostatic 
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Fig. 4 Combination of diverging-converging pad 
bearings, showing the difference in pressure 
distribution between gas and liquid lubrication. 
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bearings and about which little is known. It 
may be initiated by a variety of factors and usually 
occurs in the 500 to 800 cycles per sec range. 
Lock-up is the inability of a hydrostatic bearing 
to restore a shaft after a displacement, and the 
shaft may be locked against the bearing wall. 
The factors aiding the avoidance of air-hammer 
tend to cause lock-up, but there is a range of 
speeds where neither occurs. 





Notes and News 


German Marine Propulsion Reactor Project 


A contract has been signed for Euratom’s 
participation in a nuclear marine propulsion 
project being carried out by the Hamburg 
Gesellschaft fiir Kernenergieverwertung (a com- 
pany specialising in the application of nuclear 
energy in shipbuilding and navigation) and 
Interatom of Bernsburg, Cologne. A contract 
providing for the joint development of a nuclear 
marine propulsion unit of the organic-moderated 
and cooled-reactor type was concluded early in 
1959 after a two year study. The contract has 
been extended and now Euratom contributes up 
to 40 per cent of the cost of the project. An 
invitation to tender for the new vessel has been 
issued, and the German shipyards had until 
31 January to submit proposals based on a 
research ship with a tonnage of approximately 
22,000 tons. No decision on the actual construc- 
tion of the vessel will be made before the begin- 
ning of i962 but it is estimated that the ship will 
take 24 years to build and will cost in the region 
of 35 million DM (£2-99 million). 

One of the objectives of Euratom is to coordin- 
ate the various effects being made in the field of 
nuclear marine propulsion, and to encourage the 
exchange of information and experience. At 
the present time it is negotiating three further 
contracts: 

1. A contract with the French Atomic Energy 

Commission for the construction of a gas- 

cooled high-powered ship’s reactor. 


2. A contract with Fiat and Ansaldo of Italy 
for a light-water cooled ship’s reactor operating 
on enriched uranium. 

3. A contract with various bodies in the Nether- 
land for the construction of a pressurised- 
water ship’s reactor. 


Reactor’s Fine Record at Calder Hall 


Twelve months’ continuous operation has just 
been completed by one of Calder Hall’s four 
reactors, during which period the reactor was 
generating electricity at full load for 95-6 per 
cent of the time. The remaining 4-4 per cent 
of the time was accounted for by 2:5 per cent on 
experimental work, 0-7 per cent on scheduled 
maintenance of ancillary equipment, 1-0 per cent 
on unscheduled maintenance, and 0-2 per cent 
on special tests on fuel elements. The period 
of continuous operation was from 2 February, 
1960, to 31 January, 1961, when the reactor was 
shut down for maintenance and change of fuel. 


Two New Authority Films 


Two new films have been made by the United 
Kingdom Atomic Energy Authority and are 
available, similarly to all the other Authority 
films, on free loan. 

The first, “‘ Dounreay Symposium,” is a survey 
of the construction of the Dounreay Fast 
Reactor. The various stages of construction of 
the reactor vault and the erection of the sphere 
are shown, together with the installation of the 
reactor vessel, heat exchangers and associated 
equipment. 

The second film, ‘‘ Steel for Nuclear Power,” 
is mainly concerned with the steel for reactor 
pressure vessels, and gives a review of the methods 
of erection and testing used at Calder Hall. 

Some problems of the increased plate thickness 
are considered, and views from the Culcheth 
laboratories show some of the research and 
development that is being done by the Authority. 
The film ends with a look to the future at the 
AGR and fast reactor projects. 


Uranium Dioxide and Graphite Reactions 


Experiments have been carried out at various 
temperatures between 1,650° and 2,130°C to 
study the reactions which take place between 
uranium oxide and graphite when heated in an 
inert atmosphere: It has been found that the 
first reaction product to occur on heating is 
uranium monocarbide, and as the temperature 
is increased above 2,000° C there appears to be 
an additional reaction giving uranium dicarbide, 
forming a second layer within the monocarbide 
layer. 

Graphs of thickness of product layer against 
the square root of reaction time for the mono- 
carbide formation gave straight lines, indicating 
that a parabolic rate law was followed; this is 
characteristic of a diffusion-controlled process. 
For the system studied, the activation energies 
for the reactions yielding the uranium carbides 
were found to be 63+ 6kcal per mol for 
uranium monocarbide and approximately 40 kcal 
per mol for uranium dicarbide. For the latter 
it was only possible to examine a small range of 
temperatures. [Studies of Reactions between 
Uranium Dioxide and Graphite—B. Craven.] 


Reactor Notes 


Shut Down on PM-2A: Following the SL-1 
incident at Idaho, the United States Army has 
ordered the shut down of the PM-2A at Camp 
Century as a precautionary measure until the 
USAEC has reviewed the operating procedures, 
however shielding problems had already caused 
the 1-5 MW reactor to shut down. 

Germany: A new company with capital of 
£7-7 million has been formed to erect a thermo- 
nuclear power station at Obrigheim. The plant, 
which is expected to be in operation by 1965, 
is estimated to cost £22-1 million, which will be 
provided by the new company, Euratom and the 
Federal Government. 

A New Building at Petten: A new building 
to house the low power reactor and a new critical 
experiment (KRITO) at Petten, was put out for 
tender earlier this month. 
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Iraq: A detailed report has been sybpj 
by Soviet technicians on the proposed 2 MWi 
nuclear reactor to be built at Tuwaitha. Ther 
will also be a laboratory for the Production of 
isotopes. 

First Steps First: Conceptual design of an 
organic moderated and cooled system as the 
phase of a proposed 50 MW(e) prototype Power 


Fig. 5 Upper circular header of the reactor a 
Trombay. 


Fig.6 The lower circular header of India’s re- 
search reactor at -Trombay, which was opened 
last month. 


plant is being conducted by Atomics Inter- 
national, a division of North American Aviation, 
Inc., for the USAEC. The proposed facility 
is a prototype for a 300 MWi(t). 

Closed Cycle Bore: The design, construction 
and test operation of the Beryllium Oxide Reactor 
Experiment (Bore) has been assigned by the 
USAEC to the General Atomics division of the 
General Dynamics Corporation and is part of 
the programme to develop a closed-cycle gas- 
turbine marine-propulsion plant powered by a 
high-temperature helium-cooled beryllium oxide 
moderated reactor. The fuel will be a mixture 
of uranium oxide and beryllium oxide. The core 
will be about 74in long and 24 in diameter, 
surrounded by a 7in thick beryllium oxide 
reflector and will allow for helium outlet tempera- 
tures up to 1,500° F and pressures up to 1,1201b 
per sq. in. The power level will be limited at 
10 MW(t). Construction is expected to begin 
in the summer. 

New Superheat Reactor: The United States 
General Electric Company in conjunction with 
seven other New York State utilities are to build 
an $8 million superheat development reactor. 
The new reactor rated at 15 MW(t), will be built 
alongside the Vallecitos Boiling Water Reactor 
and will be ready for operation in 1962. The 
utilities have formed a corporation called the 
Empire State Atomic Development Associates, 
Inc. 

Canadian Gift: The two circular headers of 
the reactor at Trombay are shown in Figs. 5 and 
6 (see also Atomic Review, 27 Jan. 61.) They 
were a gift of the Canadian government and 
were made by John Inglis and Company Limited, 
Toronto. 
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Bowmaker Moving Into 
European Finance 


m ArTHuR Morse, chairman of 
S the BowMAKER finance house, re- 
viewing in his annual statement the 
restrictions in credit and increases in 
Bank Rate made in the first half of 


last year observes that “salutary 
lessons” have been learned from the 
dificult conditions that followed. 

The two upward movements in Bank 
Rate, from 4 to 5 per cent and then in 
June from 5 to 6 per cent, put more than 
£500,000 on the cost of Bowmaker’s 
borrowings. Sir Arthur points out that 
the overall hire purchase debt which had 
been £450 million in 1958 expanded 
rapidly until at its peak in 1960 it had 
reached almost to £1,000 million. 
Inevitably there was a greater risk 
element in the transactions that led to 
thisimmense debt. So far as Bowmaker 
were concerned, they were able to keep 
clear of the systematic large scale frauds 
which have attracted attention. 

For the future the Bowmaker chiir- 
man reports that the reduction in Bank 
Rate lessens the cost of borrowing but 
makes no forecast beyond saying that 
consumer credit in Britain will certainly 
grow in future and that present con- 
ditions represent only a pause in that 
development. 


Cooperation with Lloyds 


An important development during 
1960 for Bowmaker was the movement 
into Europe in association with LLoypDs, 
Scottish FINANCE Limited and a 
group ot private continental bankers led 
by E. GuTzwitter, of Basle. A third 
of the capital of a new holding company, 
SoctéTE HOLDING DE -FINANCEMENT ET 
pe Crepir SA (EUROCREDIT) incorpor- 
ated in Switzerland with a capital 


equivalent to £2 million, has been 
subscribed by Bowmaker. The plan is 
to acquire controlling interests in 


European finance companies and the 
first three such moves are approaching 
completion in France, Holland and 
Italy. 

The group profit before tax, which 
had moved steadily forward from 
£418,915 in 1954 to just over £1 million 
in 1958 and then leapt to £2,303,851 in 
1959, fell back in 1960 to £1,676,614. 
The assets, capital and reserves, which 
jumped from £29 million in 1958 to 
£59 million in 1959, rose by another 
leap to £83,010,610. 


Public Ownership 
for Borgward Car Firm 


In direct contrast to the rising fortunes 
of the Volkswagen concern at Wolfs- 
burg, the Bremen motor firm of Borg- 
ward is in the kind of difficulty that has 
led to the decision of the Bremen 
Senate to set up a £4 million company 
to take over the group. 

Employing almost a quarter of the 
Bremen labour force, the success or 
otherwise of the firm, which is a family 
business, is of more than usual import- 
ance to the city. Exporting its cars to 
all the major world markets, Borgward 
last year had a turnover of some 
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Plans for a more unified organisation 
with certain other firms, including a 
number of components manufacturers, 
have been discussed for some time past. 

The plight of the Borgward concern 
is another example of the difficulty of 
making viable a medium sized company. 
Not one of the German motor industry’s 
“big four’’, and not by any means 
among the minor firms, Borgward was 
somewhere in the middle with six models 
and various cars derived from the basic 
six, while Volkswagen, with its eye on 
an output of a million vehicles (ten 
times. the Borgward level) has on its 
private car side only one basic model. 

Bremen’s authorities have said that 
they will be willing to sell the new 
company to Dr. Carl Borgward, chief 
of the former concern, or to any other 
motor industry interest. 


Heavy Demand 
for BTR Products 


For BTR INnpustrigs Limited, whose 
products are mostly components or 
intermediates used in the manufacture 
of other goods, the high level of activity 
in the capital investment engineering 
industries has brought increasing pres- 
sure of work and longer order books. 
The proportion of output that goes to 
such industries as cars and household 
electrical appliances is small, with the 
result that the effects of the depression 
in those fields have been only slightly 
felt. 

Completion of some of the group’s 
reconstruction and modernisation pro- 
grammes has led to greater efficiency 
and an increase in profit margins, a 
movement against the general trend of 
the manufacturing industries. The 
principal limitation BTR have met to 
increasing output has been shortage of 
labour. Although this situation has 
eased a little in recent months, con- 
centration of manufacture, mechanisa- 
tion and work study techniques are all 
being applied in order to make the best 








£50 million. 


possible use of the labour available. 

Sir Walter Worboys, the BTR chair- 
man, reports that in the past financial 
year, the company improved its position 
as the leading supplier of conveyor 
belting. The NATIONAL COAL Boarp’s 
demand for pve belting is still sub- 
stantial. Rubber belting sales went up 
by 20 per cent as the result of the greater 
volume of activity in the capital equip- 
ment industries. 


Printing and Rockets 


Faced with a 42 per cent growth in 
the demand for hoses the BTR factories 
are working at full capacity and 
extensions are either planned or in 





hand. Hoses using ptfe and nylon are 
being developed. Steel, textiles and 
the printing industry are all important 
customers for rubber covered rollers and 
business with each of these industries 
has increased. 

The BTR Aero Products division— 
PALMER AERO PRODUCTS—put up its 
turnover by 60 per cent and successfully 
established a number of new products. 
Another part of the group primarily 
concerned with the development and 
production of aircraft components and 
accessories is MICROCELL Limited. Its 
aircraft seat business is growing, 
substantial orders for rocket launchers 
were completed and the engineering 
section are developing a safe incor- 
porating a special safety device which is 
thought to hold great promise. 

Trading profit for the group was 











£1,412,628—which is 39 per 
(£398,280) more than in the previous 
year. When taxation, depreciation and 
so on has been met the profit for the 
year is £468,671 compared with £328,953 
in 1959. 

About £500,000 is to be spent, under 
decisions taken so far, on capital 
investment, plant rearrangement and 
modernisation and other steps needed 
to produce improved and new ranges of 
goods and to reduce the present over- 
long delivery times. 


First DH Dove 8 
for Export Executives 
The first de Havilland Dove 8 executive 


aircraft to be handed over to a British 
company was transferred to J. C. 


BAMFORD (EXCAVATORS) towards the 
end of last month by Mr. J. H. Stur- 
geon, managing director of the DE 
HAVILLAND AIRCRAFT Company, at a 
ceremony on Hatfield Airfield. 
Bamford exports are equal to 43 per 
cent of all the hydraulic excavators 





manufactured in Britain, hence the 
appropriate name given to the aircraft 
(inset). The aircraft is wanted for the 
easier movement of executives between 
the company’s distributors in Britain 
and overseas markets. Executive air- 
craft are not new among the larger 
organisations but Bamford believe they 
are the first medium sized company to 
acquire their own. 

The Dove 8 is fitted with the Decca 
Flight Log providing a continuous 
pictorial record of the position of the 
aircraft. It also has the American VOR 
system giving the position of the Dove 
by bearings on radio beacons. These 
systems are in addition to longer 
established navigational aids. 

Before the official handing-over cere- 
mony the aircraft had been operating 
for the company, covering 6,410 miles 
in 45 flying hours and visiting 15 differ- 
ent airfields. On one tour five countries 
were visited in as many days and business 
negotiations conducted for 53 hours. 


Formation of British 
Space Research Group 


In addition to the eight well-known 
companies who have formed the joint 
organisation—the BriTisH SPACE DEvE- 
LOPMENT Company—other firms are 
being asked if they will participate. 

The eight members so far are Asso- 
ciated Electrical Industries, the Rank 
Organisation, Rolls-Royce, British Insu- 
lated Callender’s Cables, Decca Radar, 
de Havilland, Pye and Associated 
Television. The founders of what Sir 









cent | board into space’ hope that there will 


in time be some international, possibly 
United States, membership of the new 
consortium. 

British Space Development is intended 
to act as a channel between industry and 
Government bodies, particularly on any 
British or Commonwealth space deve- 
lopment programme. It is also meant 
that it shall, by reason of its broad 
backing, offer an authority able to carry 
on research and development and 
undertake a space programme and its 
exploitation. 

Sir Robert Renwick’s “ colossal ”’ 
forecast in which he said space “is the 
real Eldorado of the future ”’ is a little 
reminiscent of the bright hopes once 
entertained for the swift exploitation 
of nuclear power sources. This too is 
heavily expensive with a large burden 
of research costs but there is a degree of 
demand for greater and swifter com- 
munication routes, and enough in- 
adequacies in the means for the dis- 
semination of information in all its 
forms, to suggest that with all the 
activity going on in the United States 
and the Soviet Union, the members of 
British Space Development will have to 
move very fast indeed. 


Record Plastics Profits 
and a Merger Move 


Exporting 32 per cent of the plastics 
machinery manufactured by BIP ENai- 
NEERING Limited and 22 per cent of the 
plastics materials sold by BIP CHEMICALS 
Limited, the BriTisH INDUSTRIAL PLAS- 
TICS company is actively looking for 
ways and means of improving its 
already substantial overseas business. 

There are plans for the establishment 
of a moulding powder factory in 
Mexico, in conjunction with the BORDEN 
ComMPANY of the United States. A 
number of sites have been considered 
and the planning is “ well advanced.” 
A steadily increasing number of orders 
are coming in from Western Germany 
where a subsidiary company has been 
set up for the marketing and servicing 
of BIP Engineering’s products. 

For the first time in the history of the 
company the trading profit exceeded 
£1 million. Increasing by 41 percent 
over the previous year, the group profit 
reached £1,133,000. The higher profit 
is based on a 17 per cent improvement 
in turnover. 


Complementary 
Development 


At the recent annual meeting the BIP 
chairman, Mr. C. H. Glassey, recom- 
mended shareholders to accept the offer 
being made by TURNER & NEWALL for 
the ordinary share capital of BIP. 
The offer is one Turner and Newall £1 
ordinary share and 28s in cash for every 
seven 2s ordinary BIP shares. Some 
months back there were discussions 
between BIP and Turner and Newall 
representatives to discover fields of 
operation in which the companies have 
mutual interests. 

From those talks agreement emerged 
that .there was considerable scope for 
expansion in the field of structural 
plastics based on the combination of 
synthetic resins and fibres. T and N 
have the technical knowledge gained in 
inorganic fibres. British Industrial 
Plastics can contribute experience with 
synthetic resins and the engineering 
techniques for the manufacture of 








Robert Renwick has called a “* spring- 


structural plastics from those materials. 
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Taylor- 
Hobson 
Model 3 
Talysurf 


When choosing subjects for 
Product Profile it is not often 
we find one which makes us 
wonder how the engineering 
industries managed without 
it. Yet such is the case with 
the Talysurf meter. 


HE name “ Talysurf’’ suggests originality. 

It belongs to a pioneer British instrument 

in the art of surface texture measurement that 
first appeared about 20 years ago. 

The Talysurf is designed to detect the irregu- 
larities associated with the surface finish pro- 
duced by an engineering process, for instance 
machining, grinding, or forming. Human touch 
even combined with visual inspection, is often 
not sufficiently sensitive to decide which of two 
surfaces is the rougher with the degree of accuracy 
now required, even if both have been produced 
by the same process. Today the engineer 
requires a simple but repeatable method of 
assessment to help him in prescribing surface 
finish and controlling it to a definite standard. 

Since the heights of the peaks and valleys of 
fine surfaces are extremely small—only a few 
millionths of an inch—there is good reason for 
employing an instrument. The Talysurf meter, 
developed by Taylor, Taylor and Hobson of 
Leicester (now a member of the Rank Organisa- 
tion), provided for the first time sufficient sensi- 
tivity to display repeatably these minute varia- 
tions. 

Surface measurement may at first seem a rather 
bewildering subject, because the dimensional 
range extends down to such an unfamiliar region; 
furthermore the assessment of the generally 
irregular fluctuations in level associated with the 
various patterns of scratch and chatter marks 
involves concepts of wave structure more familiar 
to the electrical than the mechanical engineer. 
Also, even now far too little is known about 
what really matters functionally. In England, 


Fig. 1 Model 2 Talysurf. 


America, and many other countries, the first 
objective, now largely realised in the British 
Standard 1134 and the American Standard 
B46-55, has been to establish no more than a 
convenient yardstick with which to specify and 
control the performance of a selected process 
with greater certainty than is possible by touch. 
The possibility of more elaborate measurement, 
or attempting to define the complete nature of a 
surface to be produced solely by means of 
numbers, is often discussed, particularly on the 
Continent. But as a practical economic proposal 
this form of definition still seems a long way off. 

Articles on surface measuring techniques were 
published in ENGINEERING, 23 Oct. 59, pp. 393-5, 
and 12 Feb. ’60, pp. 230-1, and detailed treat- 
ment is beyond the scope of this Product Profile. 
The story of surface finish measurement really 
starts in Germany in the 1920’s when G. Schmalz, 
a doctor both of engineering and of medicine, 
used a sharply pointed stylus to trace the profile. 
He used the optical lever principle to magnify its 
movements normal to the surface, these move- 
ments being recorded in the form of a profile 
graph on a strip of photographic paper. He 
also considered the problem of numerical 
assessment, but only on a graphical basis. It 
was left to Dr. E. Abbott, when at the University 
of Michigan, to produce in 1936 the first instru- 
ment giving a measurement on a direct reading 
meter, the well known “ Profilometer.”’ Dr. 
Abbott also founded what is now known as the 
Micrometrical Manufacturing Company. His 
instrument used a moving coil pick-up and 
showed approximately the root-mean-square 
value of the surface deviations from the mean 
line. 


TAYLOR-HOBSON 


The story of how Taylor, Taylor and Hobson 
entered the field of surface measurement is one 
of progressive development. This firm was 
founded in 1886 by the brothers T. S. and 
William Taylor, who a few years later were 
manufacturing under licence the original Cooke 
photographic lens on which they lavished both 
optical skill and sound engineering principles. 
As the years went by, many other lens designs 
were added which became world famous. 

An early expense in lens manufacture lay in 
hand engraving the mounts. William Taylor, 
an engineer of original ideas (and eventually a 
President of the Institution of Mechanical 
Engineers) therefore devised a mechanical 
engraving machine in which a rotating cutter 
was steered from copy through a reducing 
pantograph. These machines found a ready 
market, and before long measuring instruments 
began to find a large place in the company’s 
expanding programme, especially after 1930. 

William Taylor also considered the possibility 
of a surface meter, needed if only to control the 
quality of turning on the firm’s lens mounts, 
but unfortunately did not live to see its pursuit. 
His nephew Mark Taylor brought the idea to 
fruition and the firm commenced manufacturing 
the American Pratt and Whitney “ Electrolimit ”’ 
gauge under licence. This instrument for the 
first time put in robust commercial form the 
principle of using a variable air-gap inductance 
for measuring small displacements. In a more 
developed form it later became known as the 
“Talymin’’ gauge. Taylor-Hobson pursued 
further development of this principle during 
the late 1930’s towards miniaturisation, ampli- 
fication and provision of an electrical recorder. 
This work provided the basis of the Talysurf 
instrument for measuring surface texture. 

It did not take long to find that the display 
of the very fine scratches associated with lapping 


17 February 1961 ENGINEERING 


Fig. 2. Linkage datum 
device for the Model 2. 
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Fig. 3 (above) Skid type stylus instrument. 





Fig. 4 (below) Two alternative datum devices, 
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would call for magnification of at least 40,000 
times, nor was it long before this requirement 
was realised. That, however, was only the 
beginning; for it was immediately seen that 
many searching questions would have to be 
answered before the instrument could be con- 
sidered trustworthy. For instance, how much 
of the observed surface irregularities came from 
errors in the instrument; how much did the 
stylus deform the specimen; how should the 
irregularities be measured; and which of the 
great range encountered should be taken into 
account? There was no existing data, no other 
graphing instrument of this order of sensitivity, 
against which to make comparisons. 


THE MODEL 2 TALYSURF 


The instrument had to be made to prove 
itself through a long series of analytical tests, 
aided most fortunately by direct application 
trials in the Institution of Production Engineers’ 
Research Laboratories in Loughborough. Here 
Dr. Schlesinger had been asked to review the 
production aspect of surface finish (as it was 
then known) with special reference to the requife- 
ments of high-performance aircraft engines. 
The onset of war made this work a first priority, 
and the design and research team at Taylor 
Hobson, comprising Mr. R. E. Reason, Mr. 
R. I. Garrod, and Mr. M. R. Hopkins, had their 
hands full. (Mr. Hopkins had been seconded 
from the National Physical Laboratory.) After 
producing a few prototypes, their work finally 
resulted in the introduction of the Model 2, 
Talysurf, as shown in Fig. 1. 

In 1944 the team published their “‘ Report 00 
the Measurement of Surface Finish by Stylus 
Methods,” which became generally accepted as 
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a standard work on the problems of portrayal, 
assessment and interpretation of surface finish. 

Taylor-Hobson sold a very large number of 
Model 2’s with various accessories and pro- 
duction continued right up to 1950. Model 2 
was, however, a strictly functional wartime 
design making no attempt at styling. The war 
over, it was felt timely to embark on a new model 
designed to appeal to a wider market, especially 
overseas, by virtue of improved performance 
and appearance, and greatly reduced cost of 
manufacture. The result was the Model 3 
which met with immediate success. 


THE MODEL 3 


The Model 3 Talysurf was introduced in 1950, 
and soon replaced Model 2 entirely. It incor- 
porated a number of technical improvements 
and also a “ new look,’ with only a slight 
sacrifice in versatility. In particular, it offered 
a greatly improved recorder with faster response, 
inkless graphing on Teledeltos paper and, by 
virtue of a novel layout, strictly rectilinear 
coordinates. The Model 3 also offered three 
different wavelength cut-off values (0-01 in, 
0-03 in and 0-10 in) for the average meter, which 
the customer could select to suit his application; 
the need for this facility had emerged from the 
earlier research work. In practice 0-03 in is 
generally correct for the finer surfaces. The 
Model 3 was soon firmly established as a standard 
measuring instrument and went a long way in 
boosting the firm’s sales abroad, apart from 
giving them a product in keeping with current 
engineering fashion. 

The Model 3 Talysurf consists essentially of 
four main items. Reading from left to right in 
Fig. 5 these are the rectilinear graph recorder; 
the stand, pick-up and gearbox assembly; and 
the triple cut-off average meter, standing on top 
of the amplifier. 


DATUM DEVICES 


A surface measuring instrument is a closely- 
allied combination of mechanical and electrical 
contrivances. The satisfactory mechanical per- 
formance of a stylus instrument depends firstly 
on the accuracy with which the stylus follows 
the depressions in the surface, and secondly upon 
the establishment of a satisfactory datum against 
which the movement of the stylus is measured. 
Fig. 2 illustrates one form of straight line datum 
device used in the Model 2 Talysurf, the linkages 
having elastic ligaments for hinges. Local 


Fig.8 Straight datum attachment using an 
optical flat above the stylus. 


Fig. 6 (left) Typical graph 
produced by Model 3. 


Fig. 7 (below) Schematic 
electrical diagram. 
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errors were less than 2 micro-inches (0-000002 in) 
and general straightness was 7 micro-inches over 
a traverse of 0-25 in. 

In a simpler but more limited arrangement 
used in one variant of the Model 3, a rounded 
foot mounted on the pick-up body immediately 
above the stylus rides along an easily-removable 
optical flat positioned above the surface to be 
tested, as shown in Fig 8. 

The chief disadvantage of the slideway or 
linkage datum is the need for accurate levelling 
and great rigidity of the framework. An 
approximate but far simpler device is a member 
sliding on the surface to be tested, and two 
alternative methods are shown in Fig. 4. The 
rounded skid possesses the disadvantage that it 
provides a serviceable datum only for those 
components of the texture whose crests are close 
enough together. 

Items of equipment which are attached to the 
Taylsurf for generating a datum are known as 
“‘datum attachments,” and the customer can 
choose whichever he finds appropriate for his 
own particular duty. As most uses in industry 
are largely repetitive, he should select the one 
that gives him the optimum surface comparison. 
Other attachments available include those for 
high resolution, curved surfaces, and for working 
inside a small bore or a deep recess. Further 
accessories are also available for versatility. 

The Model 3 reflects the continuous efforts 
made by Taylor-Hobson to bring surface 
measurement out of the laboratory and into the 
works. Fig. 5 shows a typical application of 
the Talysurf, checking the surface accuracy 
on a precision linkage pin. Special attachments 
for specific jobs areeasytosetup. Magnifications 


Fig9 Small bore pick-up with straight line unit 
having an optical flat behind the stylus. 
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normal to the surface can be varied in steps 

x 1,000 to x 10,000, and those along the 

x 100 or x20. Fig. 6 shows a typical graph 
produced by the Mark 3. ay 

Electrically, surface measuring devices fal 
into three main categories: current generating 
(Profilometer), carrier modulating (T, 
Models 2 and 3), or potential 
(Talysurf, Model 100 series, and many 
Fig. 7 is schematic diagram for the Talysurt 
carrier modulating instruments. 

Many surface measuring instruments Using the 
potential generating principle have appeared 
since the inception of the original Talysurf 
models. A piezo-electric type of instrument y 
much simpler and cheaper than the carrie 
modulating type, and lends itself readily to th. 
requirements of a portable unit giving numerical 
indications for the shorter cut-off value 
However, this type tends not to reproduce 
waviness, and is therefore unsuitable for use with 
recording instruments designed to give a tne 
account of all the irregularities sensed by the 
stylus. 

The Talysurf Model 100 series, using piezp. 
electric pick-ups, was introduced more recently 
to provide less costly production control instr. 
ments. The Model 3 is still the only instrument 
produced in Britain which provides a surfag 


Fig. 10 Model 100 Talysurf. 


profile record showing all movements of the 
stylus and, in addition, a meter reading. The 
meter is calibrated to give a centre-line-average 
height (CLA) numerical assessment. 

An instrument that owes its origin to the 
Talysurf is the “‘ Talyrond,’’ used for assessing 
surface roundness. This instrument, the only one 
of its kind at the time of its introduction, plots 
the variations in the radius of the part on a polar 
graph. Its accuracy is such that in the plane of 
measurement an off-axis point carried on the 
spindle will not depart from ‘a true circle by 
more than one-millionth of an inch. 

Further development of the Talysurf instrv- 
ments is difficult to predict as it will be influenced 
by basic research on the functional significance 
of surface texture. No startling developments 
are likely in the immediate future, though many 
countries are working on the problem. A new 
revision to BS1134 just about to be published is, 
however, regarded as a positive step towards 
the establishment of international surface mea- 
surement standards. It reflects the large measure 
of agreement reached with the USA sinc 
discussions on the subject began in 1951, pat 
ticularly on the use of the CLA method of 
numerical assessment, and mention of other 
methods has been omitted. Taylor, Taylor and 
Hobson may be justly proud of the part theit 
work and Talysurf instruments have played if 
this basic aid to the production engineer. 

For Figs. 2, 3, 4 and 9, taken from Modem 
Workshop Technology, Part 2, we are indebted 
to Cleaver-Hume Press Limited. 
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| safety straps of four basic pat- 
i terns are currently in use: hip 
pelt, diagonal strap, hip belt 
and shoulder strap, and com- 
plete harness. Makers offer 
models in all these categories, 
meeting the requirements des- 
cribed last week. 


publication of the British Standard, “ Seat 
Belt Assemblies for Motor Vehicles” (B.S. 
3254 : 1960) outlined in Automobile Review last 
week, has led to a considerable unity in the style 
and quality of safety belts offered by manufac- 
turers. With few exceptions they conform in 
strength and quality, and are made in four 
basic patterns: hip belt alone, diagonal cross 
strap, combined hip belt and one shoulder 
strap and complete harness. Last week the 
design, testing, study and administrative back- 
ground of safety belts was considered. This 
week particular models are described. 


Safety Belt Manufacturers 


The table on this page is based on details 
given in a list prepared by the Road Research 
Laboratory last year, brought up to date where 
possible by reference to manufacturers’ literature. 
Nevertheless, it should be borne in mind that 
new models may have been introduced and 
re prices changed. The claimed load column is 
a perhaps misleading: for example in the tests 
described last week, the Irvin CB1 actually failed 
at Co sdm the CHI at 8,100!b and the CH2 at 
7,000 Ib. 


Safety Belt and Anchorage 


A diagonal safety belt was introduced in 
January for all Rootes Group cars. The belt is a 
Rootes approved accessory designed to British 
Standard specification and meeting the require- 
ments of the British Safety Council. The belt 
has been extensively tested ‘and the company, 
state that their body shells are reinforced at the 
attachment points to ensure a firm anchorage 





Proprietary Protective Webs 


tunnel. The strap can also be adapted for use 
on the group’s convertibles and sports models. 
It is said to be easy to fit, comfortable to wear, and 
hangs neatly out of the way when not in use. 
As an alternative to the diagonal belt, Rootes are 
continuing to offer the lap strap which has been 
an approved accessory for four years. The 
Ford Motor Company has also announced that 
their new cars will be designed to take safety 
straps and harness. 


The Bluebird Test 


It is reported that the GQ nylon safety harness 
fitted to Mr. Donald Campbell’s Bluebird 
played an important part in saving him from 
fatal injury when the car crashed at over 
350 mph at Bonneville Salt Flats last year. 
Since it would be virtually impossible to save 
the life of the driver in a head-on crash at any- 
thing like the 500 mph anticipated, a harness 
was designed to hold the driver firmly in this 
seat should be car be ‘subjected to angular 
velocities as a result of somersaulting or rolling. 
The solution was based on the GQ “ Z”’ harness 
used in aircraft. 

The harness was developed after the war in 
collaboration with the Mechanical Engineering 
Department of the Royal Aircraft Establishment, 
and was originally designed to give adequate 
protection to the wearer up to a limit of 25g. 
In practice, under certain conditions the harness 
will give protection up to 32g. 

The nylon webbing has a breaking strength of 
4,500 lb and is protected by pvc treatment 
against abrasion. The material will not support 
combustion, and is resistant to attack by saline 
atmospheres. The GQ harness is also fitted with 
special Aerolex buckles which are spring locked 
to prevent slipping or loosening. 

Both static and dynamic tests of many kinds 
were carried out during the development pro- 
gramme, and simulated crashes were produced 
on a dynamic test rig to test the harness to 
destruction. It is a fact that in a crash involving 
accelerations of 25g, with the man thrown for- 
ward in the direction of travel, the load in the 


Automobile Review 





Full harness as fitted in aircraft, but adapted by 

the GO Parachute Company Limited for use by 

Donald Campbell in the Bluebird. The harness, 

played an important part in saving Campbell from 

fatal injury when his car crashed at Bonneville 
Salt Flats. 


































































































he under extreme loading. ; lap straps is 3,600 lb, and in the shoulder straps 
he The terylene yarn strap is attached to the 1,800 lb. 
ge centre door pillar (in the case of saloons and Although the Bluebird crash occurred at a 
estate cars) and passes diagonally across the speed of 365 miles per hour and involved The Rootes Group have introduced a diagonal 
* body of the driver or passenger and clips easily accelerations of up to 16g, this loaded the harness safety belt for use in all their cars: body shells 
‘ to the other attachment beside the transmission _ to only half its ultimate strength. are reinforced at the attachment points. 
4 j | | RE | ; 
ts Proprietary Name Maker Distributor Designation } Type Webbing } Claimed Load | Price 
ir i eT — FEELS OREN EMEC MEO OE REE ae a . Bt SS eh 
f Richmond Siebe, Gorman & Co. td.,| Michael Richmond Ltd.,) Richmond Car_ Safety Hip belt with separate | 2 in wide nylon 5,000 Ib Full harness: 
Neptune Works, Davis | 28 Savile Row, Harness Mark IV shoulder harness £12 10s 
¢ | Road, Chessington, Surrey | London, WI Hip belt: 
y is | £6 10s 
” Richmond Car Safety Belt “Combined. diagonal shoul- 4,000 to £8 10s 
- | | Mark VI “Everyman” | der belt and hip belt 5,000 Ib 
Britax oe | Britax (London) Ltd., Proctor Works, Byfleet, Surrey | Britax belt ..| Diagonal shoulder belt 2 in Terylene 6,000 Ib £4 4s 
; Rootes .. ..| Britax (London) Ltd. ..| Rootes .| Rootes diagonal belt , | Diagonal belt 2 inTerylene 6,000 Ib £4 4s 
ae a ae ee | | a 
; Lamb ..| Auto Safety Services, 3 Upper Pit Road, Bromley, Kent | Lamb Safety Belt | Lap belt only 2 in wide nylon 6,000 Ib £4 18s 6d 
sa —|— 3] SSUET SIREN Cts sted sae I Cente SA Taito the ee 
ow Gallay | Delaney Gallay Ltd., Vulcan Works, Edgware Road, | Universal front seat belt | Lap strap and shoulder 100 per cent 4,000 Ib £4 45 
|__hiversal a Cricklewood, NW2 ; | harness Terylene 
eee } is Universal rear seat belt Lap strap Tce = 2 2s 
Irvin --| Irving Air Chute of Great | John Sydney Ltd., Trafalgar | Irvin Safety Belt CBI Lap belt 2 in wide nylon | over 4,000 Ib | £3 5s 
| pw a — Way,| Works, 1 Streatham Place, | 
etchworth, Herts | London, SW2; and Ches- | | 
a met, 191-193 Windmill | | Bb ORT a A Me, Ran ROI *e —|—_— 
SST edd viel ” Lane, Cheshunt Herts | CHI s .| Lap strap and harness s 
; (East Anglia) $$ _———_ cma 
_——— ” CH2 i er ..| Diagonal and lap strap. £4 15s 
* Scan | ; | CH3(for Renault Dauphine)| Diagonal and lap strap 2 RD 5 iid Lone a4 iss 
— | _ CB2 Diagonal belt nylon ; fae: Aer: 
Autosafe ..| Autoclean Ltd. ‘is ..| Lexington Products Ltd., | Autosafe Belt ..| Lap strap 2 in wide nylon 4,000 Ib &2 1% 
- 5S ae | 3-6 Alfred Place, WC2 SOS aS Ae Pigdd CRAs pg heh 
Bang (French) . ~ R. S. Chaplin Ltd., 128 | Bang Lap Belt ..| Lap belt 2 in wide nylon é — 
Peete Park Lane, London, Wi _ | | 
” = sie | EEE E ITS NS = rates SRE: ease a Ieee ee 
Masco | Mitchells, Ashworth, Stans- Bradville Ltd., 6 Stratton | Masco G Belt ..| Lap belt with detachable 2 in wide over 4,000 Ib Complete 
field and Co. Ltd., PO Box | Street, Mayfair, London, | | harness Courtaulds : nemo: 
No. 10, Myrtle Grove, | | Tenasco £6 } 
Bacup Road, Waterfoot, | } and nylon Lap strap: 
Se Rossendale, Lancs. | ad _— 
1 I —_—_|—_____—— ee aS 
..| GQ Parachute Company Limited, Woking, Surrey Special for Bluebird - ‘| Full aeroplane harness 2 in nylon 5,000 Ib _— 

















On the Shelf 


By Frank H. Smith 


pa rings in librarian’s office. Charming 
voice: “Am distracted mother. Kids back to 
school in two days. Christmas General Know- 
ledge paper uncompleted. Four questions, Can 
help with aeronautical?” “ Will try.”” Three 
questions simple run of mill stuff and answer 
forthwith. What is fourth? ‘“* Nobody knows 
answer, not even Telegraph.” “* Never mind— 
what is? And leave telephone number.” “* Very 
well—of whom did Justice Darling say ‘This 
incomparable witness’? Librarian gasps and 
replaces phone. Ponders all afternoon and, 
next morning, when shaving, thinks ‘‘ I wonder 
if Spilsbury?” Rushes to office. Rings West- 
minster Public. ‘Who wrote biography of 
Spilsbury?” Two authors, one in telephone 
directory. Rings author. Author confirms 
without hesitation. Librarian rings Mum. 
Everybody happy and kids can go back to school 
full of beans. 

Associated Electrical Industries Limited (33 
Grosvenor Place, London, SW1), whom I do 
not think I need introduce (you have met, 
haven’t you ?) have embarked on AEI Engineering 
(Vol. 1, No. 1, Jan. ’61) which is a definitely 
technical house journal. No charge indicated 
so presumably prestigial and therefore free— 
particularly as reproduction may be made of 
material therein. 

The Japan Society of Mechanical Engineers 
is trying to keep abreast of the international 
meeting position and invites the readers of its 
bulletin to advise them of any meetings with 
which they are connected. They wish to know 
the meeting’s designation, host country, site, 
period, eligibility for participation and the 
address of the “contact.” Information please 
to the Japan Society of Mechanical Engineers, 
561 Marunouchi Building, Chiyoda-ku, Tokyo, 
and that information will be announced in the 
JSME Journal. 

The Marquardt Corporation, Van Nuys, 
California, puts funny things into rockets and 
satellites and weapon systems and their quarterly 
Remargs. may reach you if you apply to 
Corporate Public Relations at that address. 

I did very well out of that appeal for a copy of 
an article in the Battelle Technical Review; 
my desk was piled high with copies in no time. 
Funnily enough they all came to my “ other 
hat,” or nearly all. The only helper who 
followed the directions (lay off—this is for 
Frankie) was Battelle themselves—bless *°em— 
and they sent the whole journal. 

An interesting article in Aviation Week for 
16 January describes how an American firm has 
microfilmed its drawings and filed them on 
IBM cards. 

Aslib on their own can give you a full-day 
conference and a lunch at the Connaught 
Rooms for 30s. In association with the British 
Institute of Management, however, a conference 
costs 5 guineas if you are a member and 7 guineas 
if you are not. And if you default in attending 
you have to shell out 2 guineas. If the economics 
sound a little cock-eyed let me give a simple 
solution. The joint affair fee includes morning 
coffee and afternoon tea. In other words, you 
waste half an hour or so and pay something 
like £3 15s for a cup of coffee and a cup of tea— 
plus, of course, the glory of the BIM initials. 
But it does not make sense to me. Perhaps it 
was the BIM who invented the expense account ? 
Please do not let this deter you from applying 
for attendance at the conference (14 March) on 
“New Technical Libraries in Industrial Organ- 
isations.” 

From the British Transport Commission 
(222 Marylebone Road, London, NW1) comes 
the first issue of Project...‘ which will record 
the progress and development of work study 
throughout our organisation, particularly on 
British Railways.” 
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Feedback to the Student 


oa By P. L. TAYLor. Longmans. 

42s 

Basic Synchros and Servomechanisms. Developed 
for the United States Navy by Van Valken- 
burgh, Nooger and Neville, Inc. 2 volumes. 
Brolet Press, New York; Technical Press, 
London. (16s each) 


In mediaeval times men lectured, and students 
listened, because books were rare and few people 
could afford to own them. Today, when books 
are plentiful, and relatively cheap, men still 
lecture about well established knowledge, and 
students still listen. Why does this occur, and 
is it necessary ? 

So far as can be discovered, the only difference 
between civilised and primitive peoples is that 
the former can read and write. By this means, 
experience may be accumulated and recorded in 
such a manner that two people may communicate 
with one another, irrespective of the fact that 
they live in different continents; a person living 


‘today may learn from one who has been dead 


for two thousand years. Man is no longer 
dependent on what he can remember and the 
limited circle of people with whom he can talk. 

This thought was weil expressed by the 
autobiographer who said that when he was 
young his father had told him: if he could learn 
to read, he could learn to do anything. The 
first job of school and university, then, should be 
to teach young people to read. 

A dispassionate observer from Mars, visiting 
Our universities and technical colleges; or 
reading the regulations published by learned 
institutions for the work to be done by men 
wishing to pass their examinations, could only 
come to the conclusion that we still believe in, 
and practice, the early and primitive methods of 
instruction. And he would observe that many 
students regard books not as essential working 
tools, but as something to buttress their lecture- 
notes when these prove to be inadequate. 

The results of this system are all too plain to 
anyone who has the opportunity to come in 
contact with a large range of practising engineers 
facing new problems in different fields. Very 
few engineers can use books, and when they 
have forgotten most of what they learned as 
students, they are unable to relearn for them- 
selves from books, and they are unable to 
follow new fields of theory as they are developed. 

Those of us who teach should be ashamed of 
the results which we achieve, not in examinations, 
but five or ten years later when most of what we 
tried to teach has been forgotten, and men are 
thrust back on their own resources. 

The trouble, of course, lies in the fact that 
we write such bad textbooks that few young 
men have the ability to learn a new branch of 
mathematics or of engineering theory from a 
textbook; or even indeed the simple descriptive 
physics of how a machine works. What is 
wrong with our textbooks? 

The first, and basic trouble, is due to the fact that 
few engineers are mathematicians at heart. Pro- 
fessor R. H. Macmillan has defined an engineer as 
being a person who is fascinated by particular 
cases, and becomes interested when he discovers 
that they can be generalised; whereas a mathema- 
tician is someone who is fascinated. by general- 
ities, and is interested to discover that they have 
particular applications. If this is true, from an 
engineer’s point of view, almost every textbook 
on mathematics and engineering theory is 
written inside out. Generalisation precedes 
theory, and the student is lost before he has 
begun to realise what the subject is about. 

The second trouble is that many of us suffer 
from a horrid blank feeling when someone 
writes down f(x), and want a concrete example 
around which to concentrate our thinking. 
Similarly, faced with a complete equation, or 
with a vector diagram, we need to see how it is 
built up step by step. If this can be done in 
a lecture, why not in a book? 

The third trouble is that we find it hard to 
resist the temptation to put too much into the 


books we write, thinking always of a Colleague 
who will be saying that we have not defined this 
or that sufficiently rigidly. Sir Alfred Ewing 
and following in his steps, Sir Charles 
both maintained that a subject should Not be 
made too difficult the first time that it qa, 
presented, even if simplification sometimes led 
to the statement of half-truths. The dj 
with most engineering theory is that its unde. 
standing is a cyclical process, where the end 
cannot be understood without the inni 
nor the beginning without the end. To make q 
subject lucid may demand frequent repetition, 

The fourth trouble, amounting to a sin, is the 
pursuit of elegance of presentation, so that 
higher standard of mathematical facility jg 
demanded of the reader than is essential for the 
purposes in hand. 

These reflections have been prompted by the 
two books which arrived simultaneously from 
the editor for review, and the fact that th 
reviewer is himself engaged in trying to write 
lucid elementary book on some of the topics 
which they cover. To review them together 
might be deemed an insult to Mr. Taylors 
brilliant book, which is aimed at honouy 
students, whereas the other work is aimed a 
Ordinary National Certificate level students, 
The prolegomena to this review may explain 
why they are taken together. 

Little need be said about Basic Synchros and 
Servomechanisms which is superb in its class, 
although the publisher’s blurb and a quick 
glance at some of the Dan Dare-ish illustrations 
in it almost caused the book to be rejected as 
not worth reviewing. Reading both Volume | 
and II from cover to cover leaves the reviewer 
wondering why more advanced books on des 
criptive engineering cannot be written equally 
lucidly; and with the thought that if these were 
to be condensed to about two-thirds of their 
present length by leaving out the unnecessary 
parts of illustrations, they would prove invaluable 
to many honours degree course men too. Part 
Two appears to be harder than Part One, but 
possibly merely because they are intended to 
follow a previous series of texts, which had not 
been read. 

Mr. Taylor states in his preface that the first 
two parts of his book are suitable for Higher 
National Certificate and ordinary degree courses, 
and that the third part is intended for honours 
degree and dip. tech. students. ‘It is intro- 
ductory in the sense that it presupposes no 
knowledge of the subject of closed-loop control 
systems on the part of the reader.” While 
this is so, it is not the truth! Nowhere as the 
argument develops does the author demand 
knowledge of the reader which he has not sought 
to impart; yet without clear guidance from a 
lecturer or tutor, few men could read this 
book. On the other hand, any student or 
practitioner of the art of automatic control who 
already has some knowledge of what the subject 
is about must find the book immensely stimu- 
lating. 

The survey of fundamental ideas in Part One, 
and the development of them in Part Two 
with special reference to electrical position 
control systems and their components, is mostly 
admirable. But the chapter on phase-sensitive 
rectifiers appears to be of an entirely different 
standard of difficulty from what precedes it of 
follows it. It is a pleasure to see a sound chapter 
on hydraulic systems in an essentially electrical 
text, since many electrical engineers fail t 
recognise that for large power outputs with short 
time constants, hydraulic output units are often 
essential components of what are otherwise 
electrical systems. 

The mathematics of Parts One and Two have 
been kept to a thorough understanding of @ 
damped spring-mass system, but in Part 
the general theory of linear closed-loop systems 
is presented, and ‘‘ mathematical considerations 
have not been allowed to limit the treatment. 
This is most commendable, for those who 
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already know something of such things, since 
Mr. Taylor’s lucidity in explaining certain of the 
mathematical points 1s superb; but it is also a 
great pity, since the mathematical approach 
which he has chosen will leave much of the 
unappreciated by many who are perfectly 

ble of comprehending it. This failure to 
unicate is partly because on occasion, as 
when discussing the convolution integral, the 
author’s exposition falters; partly, though, it 
is because he makes an understanding of the 
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root-locus method a necessary condition for 
understanding stability. 

After all, stability may be approached much 
more understandably, even if not with such 
generality, from consideration of the conformal 
plot on a Nyquist diagram, and this approach 
yields an explanation more satisfying to most 
engineers than they are likely to get from the 
discussion of Routh’s criterion given here. It 
is unfortunate, since one of the more interesting 
sections is that in which Mr. Taylor himself 





Publications 


suggests that the merits and demerits of root- 
locus and other approaches are very evenly 
balanced. 

Despite this criticism, Mr. Taylor has written 
a book which most people interested in automatic 
control will want to have on their shelves, and 
which can be recommended with confidence to 
students as a buttress to their notes, and a source 
of inspiration later. 


D. B. WELBOURN 








Thermodynamics: 


in die Technische Thermodynamik. 
By Ernst SCHMIDT. 8th Edition. Springer- 
Verlag, Heidelberger Platz 3, Berlin-Wilmers- 
dorf, (33 DM) 

Warme- und Stoffaustausch in Arbeitsdiagram- 
men. By WERNER MATz. Springer-Verlag, 
Heidelberger Platz 3, Berlin-Wilmersdorf. 
(24 DM) 

Destillier- und Rektifiziertechnik. By EmMIL 
KirscHBAUM. 3rd edition. Springer Verlag, 
Heidelberger Platz 3, Berlin-Wilmersdorf. 
(48 DM) 

Heizél-Handbuch fiir Industriefeuerungen. By 
VERNER HANSEN. Springer-Verlag, Heidel- 
berger Platz 3, Berlin- Wilmersdorf. (31-50 DM) 


The author of LEinfithrung in die Technische 
Thermodynamik, which is the textbook most 
widely used in Germany for teaching thermo- 
dynamics to engineering students, has worked 
hard to keep it up to date. The eighth edition 
for example contains a new section on the plasma 
state, and an extension to the steam tables. 
Nevertheless the wrinkles of age are not so easily 
covered (the first edition came out in 1936). 
Though it is still extremely valuable, the book 


Theoretical to Practical 


no longer compares favourably in rigour, style 
and teachability with its newer American and 
British rivals. 


Warme- und Stoffaustausch in Arbeitsdiagrammen 
discusses the use of enthalpy-composition dia- 
grams for the representation of processes occur- 
ring in rectification and extraction columns and 
similar plant in which heat and mass transfer 
occurs between the two phases of a binary 
mixture. Only material and energy balances are 
considered and no light is thrown on the calcu- 
lation of the rates of the transfer processes. 

The reviewer has not discovered in what 
respect the book represents an advance over the 
Technische Thermodynamik of F. Bosnjakovie, 
published in 1937. The author makes lengthy 
references to the value of projective geometry, 
but makes only trivial use of it. 


Destillier- und Rektifiziertechnik, also published 
by Springer, is now in its third edition. The 
author of this comprehensive work on distilla- 
tion and rectification has for many years directed 
the Institute of Process Technology and Appara- 
tus at the Karlsruhe Technical High School. 

The book contains a full description of the 


author’s own researches, including many experi- 
mental data, and also summarises much informa- 
tion on equilibrium and plant design from other 
sources. It is least satisfactory in its handling 
of the theory of continuous-contact plant; 
partial condensation and heat and mass transfer 
in packed columns are handled by two different, 
and contradictory, methods. Methods of deter- 
mining heat and mass transfer coefficients are 
only cursorily examined. 

The major part of the book is given over to 
binary mixtures, but ternary and multi-com- 
ponent mixtures are also dealt with. 


Heizél-Handbuch fiir Industriefeuerungen gives 
a comprehensive description of the methods 
and problems of the use of fuel oil for heating 
industrial furnaces, with particular reference to 
steam-raising and to the metallurgical industries. 

In addition to the discussion of particular 
applications, individual chapters describe oil 
properties, burners, heat transfer and economics. 
The discussion is mainly qualitative but will 
provide a mine of information for fuel engineers 
throughout industry. 

D. B. SPALDING 





Hypothesis Contracted 


Relativity for Engineers and Science Teachers. 
By LAURENCE H. A. Carr. Macdonald. 
(12s 6d) 

This little book of 50 pages sparkles with the 
vivacity of Laurence Carr and it is sad to think 
that he is no longer with us. Those who had 
the good fortune to meet him will remember his 
vast experience as an engineer, the surprising 
range of his flexible mind and his enthusiasm in 
educational matters. 

Laurence Carr loved an argument and it was 
fun having an argument with him. His kindli- 
ness was such that even a raw graduate apprentice 
could dare to disagree with him. There was noth- 
ing harsh about the man; the worst that could 
happen was that one would emerge from a 
discussion covered in cigarette ash because Carr 
did not seem to know of the invention of the 
ash-tray in spite of his long experience as a 
patent agent. 

This book on relativity theory reveals the 
strength but also the weakness of Laurence Carr. 


There is much that is good in it and in any case 
it shows the courage of the man. How many 
engineers alive today would attempt to explain 
the theory of relativity? Moreover how many 
would care sufficiently for education to explain 
this abstruse theory to science teachers? And 
who would do all this in 50 pages? 

But does he succeed in the attempt? I fear 
not. In spite of his assertion that the subject 
is not difficult, it is exceedingly difficult. His 
treatment is far from lucid and many readers will 
never finish the first short chapter in which there 
is confusion about the definition of mass. 

Those readers who penetrate further will not 
find the going easy. Instead of following 
Einstein and discussing the electromagnetic 
behaviour of moving bodies, Carr goes straight 
to the Michelson-Morley experiment, which will 
scarcely be familiar to engineers, who would 
have been much happier with Faraday’s Law. 
Relativity theory is thus apparently deduced 
from geometrical optics with the additional 


postulate of a constant velocity of light rays, 
This is not at all convincing. 

Underlying Carr’s discussion there is a 
philosophy of science which may have been 
acceptable half a century ago but is very foreign 
to present-day scientific thought. He talks of 
the “‘ ultimate laws of the universe’ and states 
categorically that the Lorentz-Fitzgerald contrac- 
tion is not “real.” To him relativity theory is 
not merely a convenient hypothesis but a law of 
nature, which magnetism apparently is not. 

At the end of the book Carr dismisses the clock 
paradox in a few sentences. He does not think, 
in spite of most physicists, that one can remain 
younger by travelling faster! His sturdy common- 
sense is probably right, but his arguments 
do not carry conviction. If you like arguing 
about such matters or wish to renew acquaintance 
with a friend, read this book, but if you want an 
introduction to relativity theory then it might be 
wise to look elsewhere. 

P. HAMMOND 





Multi-Purpose Fireproof Fibre 


Asbestos: Its Industrial Applications. By D. V. 
Rosato. Reinhold Publishing Corporation, 
New York; Chapman and Hall, London. (46s) 

Asbestos: Its Origin, Production and Utilization. 
By W. E. Sinciair. 2nd edition. Mining 
Publications Limited, 482 Salisbury House, 
London Wall, London, EC2. (60s) 

The importance of asbestos in industrial life can 
gauged by a world production of over 2 million 

tons per annum. This unique mineral fibre has 

been known since early times, but its use did 

hot really develop until the present century. 

After the discovery of large Canadian deposits 





in 1860 it took nearly 50 years of equipment 
design and development of processes to establish 
the material as a useful industrial product. 
Today asbestos is used as heat insulation, in 
asbestos-cement products, brake linings, floor 
tiles, and so on. 

Although the mode of formation of asbestos 
fibre has not been fully explained, it is generally 
considered that the fibres have been produced 
by crystal growth in rock fissures. The develop- 
ment has been influenced by the type of rocks, 
minerals present in the water passing through 
the fissures and the changes, chemical and 


mineralogical, that have occurred during the 
numerous age-cycles of growth. Chemically, the 
asbestiform minerals are complex hydrated 
silicates, which are divided into two main 
categories—the serpentine group (chrysotile) and 
the amphibole or hornblende group (croci- 
dolite or blue asbestos and amosite). 

The occurrence of various forms of asbestos 
is widespread. Chrysotile which accounts for 
over 90 per cent of the world usage, is mainly 
found in Canada. Other large deposits are 
located in Russia, South Africa and Southern 
Rhodesia; Africa supplies the major quantities 
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of crocidolite and amosite, which are more acid 
and chemical resistant than chrysotile. Deposits 
are also found in the United States, Italy, 
Switzerland, Cyprus, South America and Aus- 
tralia. It is estimated that a world reserve of 
50 to 70 years exists at the present consumption 
rates. 

Asbestos deposits are classified as cross fibre, 
which is the most common and lies at right 
angles to the rock walls; slip fibre running 
parallel to seams; and mass fibre, which is 
completely disoriented. The mined ore deposits 
containing 8 to 10 per cent asbestos are then 
milled, to separate the asbestos fibre from the 
rock by means of a:series of crushing and 
screening operations. Final opening-up or 
fiberising is carried out in hammer mills, max- 
imum separation being required at all stages, 
while maintaining the fibre length. 

The asbestos fibre is mainly graded according 
to its length; flexibility and fineness being 
important properties. A general classification 
is broken into nine groups. Groups 1 and 2 
refer to specially selected crude asbestos, while 
groups 3 to 9 are milled materials of descending 
order of length and purity. The groups are then 
used in various industrial products as follows, 
either alone or combined with cement, plastics 
and other materials. 

Group 1 to 3 (long fibres): textiles, friction 
materials, gaskets, packings, electrical insulation. 

Group 4 to 6 (medium to short fibres): 
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asbestos-cement products, heat insulation, asbes- 
tos paper and millboard. 

Group 7 (floats and _ shorts): 
insulation cements. 

For best use of the high strength and tem- 
perature resistance of asbestos, the textiles must 
contain over 90 per cent asbestos fibre. Grade 
AAA (95 to 99 per cent) retains 90 per cent of 
its strength at 800° F, while an 80 per cent 
commercial grade only retains 20 per cent. 
Natural fibres are introduced for cheapness and 
to improve the physical properties of the asbestos 
yarn, which requires special care and processing. 
The asbestos fibres are smooth and do not 
cling together as will cotton or wool. 

The two books under review vary in content 
and emphasis in accordance with their subtitles. 
Rosato’s book concentrates on the application of 
asbestos materials. The introductory chapters 
deal with the various asbestos deposits, proces- 
sing, properties and a summary of the important 
applications. Some of the information tends to 
be sketchy, whereas a table of ‘“‘ Asbestos 
Applications ’ “(Table 1-7) occupies five pages 
and could be cut down with advantage. 

Coming on to the preparation and application 
of industrial products the book is both adequate 
and interesting. Invididual chapters are devoted 
to asbestos-cement products, tiles, heat and 
electrical insulation, friction materials, textiles, 
plastics, packings and gaskets, and asbestos 
filters. This treatment leads to some overlap 


floor tiles, 





New Books 


Automatic Data-Processing Systems. 
GREGORY and RICHARD L. VAN Horn. 
and Windus. (55s) 

Developed by the Massachusetts Institute of Tech- 

nology for use by the US Army Ordnance Corps 

in an educational career programme, this is a text- 
book on business data processing from basic concepts 
to practical application. 


By Rosert H. 
Chatto 


Research on the Rolling of Strip: A Symposium of 
Selected Papers, 1948-1958. British Iron and Steel 
Research Association, 11 Park Lane, London, W1. 
(21s, members free) 


BISRA have collected together and reprinted 17 
papers from various sources, beginning with Dr. 
Orowan’s important paper of 1943, the remainder 
having appeared between 1948 and 1958. 


Two Hundred Precious Metal Years: A History of 
the Sheffield Smelting Company Limited, 1760-1960. 
By RONALD E. Witson. Ernest Benn. (63s) 


In 1760 John Read settled in Sheffield and began 
reclaiming precious metals from wastes, the first 
recorded consignment of shop sweepings yielding 
£100 worth of silver. The history of the company 
is detailed from those early days to the problems of 
treatment of quaternary coinage following the 
Coinage Act, 1946, and on to the present wide 
engineering diversification. 


The Hall Effect and Related Phenomena. 
a UTLEY. Butterworths. (50s) 
Assuming a general familiarity with solid state 
physics, Dr. Putley briefly reviews the development of 
semi-conductor study, then describes conduction 
properties and experimental measurement techniques, 
and considers the formal theory of conduction and 
the interpretation of experimental results. A summary 
of the properties of the more important semi- 
conductors is given in the final chapter. 


Michael Faraday: A List of His Lectures and Pub- 
lished Writings. Compiled by ALAN E. JEFFREYS. 
Published for The Royal Institution of Great Britain 
by Chapman and Hall. (42s) 


In this bibliography Mr. Jeffreys lists in chronological 
order Faraday’s books, articles, papers, letters to the 
Press, lectures, and manuscript lecture notes. In 
addition posthumous publications and the main 
biographies are included. 


An Anthology of Houses. Edited by Monica 
PIDGEON and THEO Crospy. Batsford. (50s) 


Photographs and floor plans of houses that “ really 
attempt to solve the problem of the mid-20th century 
dwelling, with all that that implies in the way of 
services and equipment, of the essential luxuries.” 
The 48 examples are drawn from 16 countries, 
including a dozen from the UK. 


By E. H. 


Trade Publications 


Copies of any of the following trade publications 
are obtainable from the addresses given, though 
distribution is sometimes restricted. 


Materials 


Belting. TURNER BROTHERS Aspestos Co. LTD., 
Rochdale. Introduction to range of rubber 
conveyor and elevator belting for quarry, sand and 
gravel, clay and brick industries. 7 pp.., ill. 

Glass Cloths. TURNER BROTHERS Asbestos Co., LTD., 
Rochdale. Booklets contain samples of E glass 
woven rovings and E glass fabrics. 4 and 7 pp., 
respectively, unill. 

Immersion Gold Solution. ENGELHARD INDUSTRIES 
Ltp., 52 High Holborn, London, WC1. Atomex is 
a chemical solution for depositing very thin coatings 
of gold on nickel, copper and several other metals. 
Deposit thickness is increased from 0-7 mg per 
sq. in to 3 mg per sq. in. 3 pp., ill. 

Ethylene-Oxide. GEORGE WimPEY AND Co. LTp., 
Hammersmith Grove, London, W6. Description 
of building plant for Union Carbide. 6 pp., ill. 

Silicones. [mMPERIAL CHEMICAL INDUsTRIES LTD., 
Nobel Division, Stevenston, Ayr. Introduction to 
range of silicon fluids, resins, rubbers and oddments 
made by company. 12 pp., ill. 

Asbestos Cement. TURNERS Aspestos Co., LTD., 
Trafford Park, Manchester 17. Laying and fixing 
Everite Bigsix sheets, classified as non-combustible 
under revised building bye-laws for roof coverings. 
Suggested draft specifications. 23 pp., ill. Tex- 
tured flat sheets. 12 pp., ill. Granitone decor- 
ated sheets. 2 pp., ill. Everite storate cisterns. 
2 pp., ill. Everite baffle boxes, dip, scum and weir 
plates for sewage work. 3 pp., ill. 

Plasterboard. IMPERIAL CHEMICAL INDUsTRIES LTD., 
Millbank, London, SW1. Introduction to methods 
of using Pioneer plasterboard tiling. 8 pp., ill. 

Rust Preventatives. Cropa Ltp., Cowick Hall, Snaith, 
Goole, Yorkshire. Company catalogue of rust 
preventative oils and coatings. 40 pp., unill. 

Bronze. JOHN HOLROYD AND Co., Ltp., Rochdale. 
Company’s manufacturing facilities and more 
important materials they produce. Property data. 
60 pp., ill. 

Fasteners. UNBRAKO SOCKET Screw Co. L1tpD., 
Burnaby Road, Coventry. Data sheets on 8 of 
this company’s high strength screws, nuts and 
fasteners. Each 3 pp., ill. 

Non-Destructive Testing. SoLus-SCHALL LTp., Honey- 
pot Lane, Stanmore, Middlesex. Review of on-site 
methods of non-destructive testing by all accepted 
methods. 22 pp., ill. 

Weld Filler Rod. HENRY WIGGIN AND Co. LTD., 
Millbank, London, SW1. Inco-Weld A electrodes 
and filler wire have been especially developed for 
welding dissimilar metals. 11 pp., ill. 

Pvc Pastes. VinATEX Ltp., Carshalton, Surrey. Use 
of pastes in hot dip moulding, rotary casting, 
slush moulding and spray coating. 15 pp., ill. 
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and repetition. There is a tendency to 
Canadian chrysotile at the expense of 
asbestos materials and the bibliography woy 
be more useful if indexed. However, this hog 
should provide a_ suitable introduction 
technologists and engineers who are ]j 

be using or processing asbestos products and are 
interested in their properties. 

In the new edition of Sinclair’s book, the 1955 
version has been revised and brought up to 
A useful review of the production of ag 
and the manufacture of products in the 
American continent has also been j 
A. detailed authoritative and balanced pictyy 
of the several varieties of asbestos, inclydj 
their disposition throughout the world and their 
spheres of usefulness, is given. The nature of 
asbestos, the mining and milling are very fully 
covered. Commercial applications and economic 
considerations are also mentioned. 

This book is a survey of asbestos from soume 
to final products. It is amply illustrated with 
photographs, maps, charts and graphs; the 
bibliography contains over 100 references and js 
linked to the text. With the growing importang 
of asbestos in modern industrial life, this ney 
edition should prove a very useful reference 
book for all those interested in this specialised 
mineral. 

E. FRANKS 


The Reviewers 


Mr. D. B. Welbourn, M.A., M.I.Mech.E., M.LBE, 
is director of studies in engineering and a fellow of 
Selwyn College, Cambridge. 


Professor D. B. Spalding, D.Sc., M.A., M.L.MechE,, 
holds the chair of heat transfer in the 4 
ment of Mechanical Engineering, City and Guild 
College, University of London. 


Mr. P. Hammond, M.A., M.LE.E., is lecturer in 
engineering in the University of Cambridge. 


Mr. E. Franks, B.Sc., A.M.I.Chem.E., is project 
leader in the research department of the Morgan 
Crucible Company Limited, where he is engaged 
in development work on plastics, carbon and 
silicon carbide. He has also completed four 
years work on fibres, elastomers and ptfe with 
Crane Packing Limited. 





Steelworks Refractories. J. AND J. Dyson LD, 
Stannington, Sheffield. Introduction to compre- 
hensive range of refractories and fireclay shape 
made by company. 48 pp., ill. 

Plastic Coatings. PLASINTER COMPANY LTD., Wednes- 
bury, Staffs. Characteristics of systems for coating 
materials with plastics such as pvc, ptfe, 
polyethylene. 19 pp., ill. 

Plastic-coated Steel. DOoRMAN LONG AND Co., LID. 
Ayrton Sheet Works, Middlesbrough. Company 
have launched an industrial cladding material 
made by baking a thick tough coating of pve onto 
corrugated steel sheet. 6 pp., ill. 

Porous Polyethylene. Porous Pvastics Ltp., Daget- 
ham Dock, Essex. Main applications of Vyon 
porous plastic. 6 pp., unill. : 

Insulating Slabs. STILLITE Propucts Ltp., 15 White 
hall, London, SWI. Properties of JB_ resi 
bonded rockwool insulating slabs. 3 pp., ill. 

Plywood. PLYwooD MANUFACTURERS ASSOCIATION OF 
BritisH CoLuMBIA., 4 Carmelite Street, London, 
EC4. Manufacture and British applications of 
douglas fir plywood. 23 pp., ill. 

Ptfe Tape. WiLLiAM Rose Ltp., Enfield, Middlesex. 
Introducing ptfe tape for thread sealing. 2 pp., Ill 

Glass Fibre Tapes. TURNER BROTHERS ASBESTOS Co., 
Ltp., Rochdale. Properties and applications 
electrical tapes based on glass fibre. 8 pp., ill. 

Lubricants. Rocot Ltp., Swillington, Leeds. Appl 
cations of products containing or based on molyb- 
denum disulphide in power stations excluding 
atomic and hydroelectric ones. 6 pp., unil. 

Lead Pigments. LEAD DEVELOPMENT ASSOCIATION, 
18 Adam Street, London, WC2. Laymams 
introduction to lead-based anti-corrosion pigmenis 
for iron and steel. 7 pp., ill. 

High Purity Aluminium. ALCAN INDUSTRIES L1., 
Banbury, Oxon. Uses for roofing and flashing 


3 pp., ill. 
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Dorman Engines for the 
United States Market 


ORMAN diesel engines are to be sold 
D in the United States by FAIRBANKS- 
Morse, of Chicago, a subsidiary of the 
FAIRBANKS-WHITNEY Corporation. 


The agreement entered into by 
W. H. Dorman, the Stafford diesel 
engine firm, is for 20 years and covers 
their engine range from 40 to 700 hp. 
This year Dormans expect the agreement 
will enable them to earn $1 million in 
the United States market and _ this 
should be increased to $5 million a 

within the next three years. 

Mr. Darby Haddon, the Dorman 
chairman, has estimated that it could 
have cost his company $10 million to 
develop an American market for them- 
selves. 

The Dorman company already has 
an outstanding performance in exports. 
It sends 73 per cent of its products 
directly overseas. If engines incorpor- 
ated into vehicles for export are 
included, the export performance of the 
firm rises to 90 per cent. 

Fairbanks-Morse are one of the 
largest diesel engine builders in the 
United States. The parent Fairbanks- 
Whitney has an agreement with EMI 
under which they have imported into 
the United States more than $1 million 
worth of electronic equipment in just 
over twelve months. There is also an 
agreement with ALFRED HERBERT in the 
machine tool field. 


Sweden Declines Soviet 
Lower Tariff Request 


The recent Russo-Swedish trade nego- 
tiations have concluded without the 
Swedes agreeing to the Soviet request 
for a reduction on tariffs levied on 
imports from the USSR to the level 
recently agreed between Sweden and 
the countries of the European Free 
Trade Association. 

Since 95 per cent of Soviet exports to 
Sweden enter free of any tariff the 
primary significance of the Russian 
request, had it been granted, could 
have been its subsequent effect on 
Swedish trade relations with other 
States, and on future Russian approaches 
to other EFTA members, such as 
Austria. 

The chief Swedish import from 
Russia is oil. 1,900,000 metric tons 
were bought during 1960 and this is to 
increase by more than a third this year. 
The principal Swedish exports to 
Russia are of machinery, and factory 
equipment. 


Film Arrangements for 
Moscow Trade Fair 


An important part of the effort British 
companies are putting into the British 
Trade Fair to be held at the Sokolniki 
Park, Moscow, in May and early June 
is Concerned with films. 

Peart & DEAN (INTERNATIONAL) | 
Limited have now been made the sole 
concessionaires for the exhibition cinema 
Which is to be a 12 hours a day affair, 
from 9 am to 9 pm, including Sundays. 
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Bookings are now being accepted for the 
500 seat cinema down to a minimum 
length of five minutes. Shorter “‘ com- 
mercials ”’ will also be shown. 

A Russian commentary can be 
provided and there are facilities for end 
trailers, also in Russian, giving details 
of the exhibition stand. 


Growing Export Earnings 
of British Electr onics 


Alongside the essential elements of 
transport, labour, materials and finance 
for modern industry stands the service 
of measurement and control. At the 
heart of instrumentation is the elec- 
tronics industry, which now produces 
around £500 million worth of equipment 
each year and is increasing its activities 
at a steady 10 per cent per year. 

The chairman of the ELECTRONIC 
ENGINEERING ASSOCIATION, Mr. L. T. 
Hinton, claimed at a recent London 
meeting that the electronics people are 
“*the most forward looking industry in 
this country.”” With some justice he 
added, “* which is just as well because 
one of its most important objectives is 
to serve other industries.” 

In addition to its role in measuring 
and managing the processes and pro- 
duction of British industry, the elec- 
tronics industry is stepping up its export 
earnings. With intense competition 
from the United States, Germany and 
Japan keeping them on their toes, the 
British firms have increased their export 
earnings to five times the level of ten 
years ago. They have been running 
at the rate of about £28 million a year. 

This particular industry is one in 
which the successful development of 
a new idea or the perfection of a parti- 
cular device can lead from heavy outlay 
on research and development to some 








very substantial earnings. One British 
television camera system that entered 
the United States market a little more 


| than a year ago has resulted in more 
than $1 million in export earnings. 


Dart Heralds for 
Two Canadian Airlines 


Orders for two Dart Herald aircraft 
from the HANDLEY PAGE Company, 
and options on six more, have been 
placed by two associated Canadian 
airline operators. 

The companies are MARITIME CEN- 
TRAL AIRWAYS, of Charlottetown, 
Prince Edward Island, and Norpar, of 
Montreal. The Dart Heralds for Mari- 
time Central are to be used as replace- 
ments for Dakotas (DC3’s). They will 
be used on inter-city services and also 
for flights across the region of harsh 
climate in the eastern Arctic areas of 
the Dominion. 


British Floating Dock 
to be Built for Poland 


A 5,500 ton lifting capacity floating 
dock isto be built, and delivered this 
year, by the FURNESS SHIPBUILDING 
Company for CENTROMOR, the Polish 
government organisation for import 
and export of ships, floating docks and 
marine equipment. 

The floating dock, of the box type, 
is to be designed by CLARKE AND 
STANDFIELD, of London. The dock, 
450 ft long by 934 ft, will be a substan- 
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organisation, UNITED Suips REPAIR 


YARDS. 


American Strings on 
Dollar Aid to Jordan 
Official United States’ efforts to improve 
her unsatisfactory balance of payments 
position are as yet without any very 


Britain’s overseas trade. The rela- 





tively slight reduction in overseas 
dollar spending that would have fol- 
lowed ex-President Eisenhower’s limita- 
tions on United States forces having 
their families with them on foreign 
duties would have been felt to some 
extent in some areas of the United 
Kingdom. The incoming President, 
Mr. Kennedy, has revoked at least that 
part of the dollar saving manoeuvres. 
Of more serious concern is the 
announcement from the Jordan Govern- 
ment that they have agreed to the 
United States’ request to spend half 
of their annual grant of $40,500,000 
(around £14,500,000) in America. 
Jordan has formerly spent some 
£6 million a year on imports from the 
United Kingdom, mostly rolling stock, 
machinery and other metal goods. 
British manufacturers are naturally 
opposed to tied loans, with their limiting 
effect on the freedom of trade. Other 
parts of the American pattern of 
guiding the purchases they finance into 
their own companies are the conditions 
generally imposed by the Import- 
Export Bank and, since 1959, the 
Development Loan Fund. 


* The Heat 








of the Matter ”’ 


There is still room it seems for a greater 
appreciation of the wide range of ser- 
vices by which gas can help industry 
along the road to greater and better 
productivity. Heat is applied at some 
stage or another in the manufacture of 
an endless variety of products and, in 











tial addition to the considerable ship- 
repair capacity controlled by the Polish 


many cases, gas is chosen by firms 
where precise control of heating is 
required. 

In order to bring home to industry, 
and the public, a greater understanding 
of what gas has to offer, a new colour 
film entitled ‘‘ The Heat of the Matter,” 
has now been produced by STEWART 
Firms for the Gas Counci. In a 
series of vivid incidents, the film shows 
the important role that gas is fulfilling 
in modern industry, from the pressing 
of thick steel plates for use in the con- 
struction of atomic power stations to the 
cooking of potato crisps. 

Copies of this 16mm sound film, 
which has a running time of approxi- 
mately 20 minutes, are obtainable on 
loan from the Gas Council film library, 
1 Grosvenor Place, London, SW1. 


£1 Million Turbine Order 
for Grand Rapids Project 


A £1 million contract for what will be 
the most powerful hydraulic turbines of 
their type in the world has been placed 
by the ManiropA Hypro ELECTRIC 
Boarp, of Canada, with the ENGLISH 
ELecTRIC CANADA Division of JOHN 
INGLIS Limited, Toronto. 

The three English Electric Kaplan- 
type turbines for the Grand Rapids 
generating station on the Saskatchewan 
River will add 450,000 hp to the 


substantial effect on the position of 







generating capacity of the Southern 
Manitoba area. 

Design studies for the turbines are 
being carried out at the English Electric 
Netherton works in Lancashire. Model 
testing will be done at the company’s 
hydraulic laboratories in Rugby. Early 
next year manufacture will begin in 
Toronto. Kaplan turbines miaintain 
a high efficiency in operation by the 
automatic adjustment of movable tur- 
bine blades to the varying load and 
pressure needs. 

Delivery of the turbines is to start 
early next year and the completed 
Grand Rapids project is to go into 
service in 1964. 


£4 Million Spinning Mill 
Order from Indonesia 


Three spinning mills, amounting to 
more than 9,000 spindles, are to 
be built in Indonesia, at a cost of 
£4,900,000, by PLATT BROTHERS AND 
Company. The contract, won by a 
company who have pulled off notable 
successes in the export field since the 
war, was described by the British 
Ambassador in Jakarta, Sir Leslie Fry, 
as a first step towards increasing busi- 
ness between Indonesia and the United 
Kingdom. 


Working to Deadline 
on New Ford Furnace 


A 95 ft tower crane is being made use 
of in placing up to 200 tons a day of 
ready mixed concrete at Ford’s Dagen- 
ham factory where HOLLAND & HANNEN 
AND Cusitts (GREAT BRITAIN) Limited 
have to meet a 14 May deadline in put- 
ting in heavy reinforced concrete 
foundations for a new blast furnace 
and foundry. 

Daily progress meetings have been 
instituted with the consulting engineers 
| in order to get the most out of the 
assembly of plant being used on the 
project. The new blast furnace will 

be on a restricted site bounded on two 
sides by railway lines and beside the 
existing furnace installation with its 
blast furnace “* Josephine ”’ 

Ford’s are alone among European 
car makers in producing their own 
pig iron. The Dagenham plant turns 
out some 650 tons each day. The 
foundations for the new blast furnace 
are being constructed on a prepared 
piled foundation. More than 3,000 
tons of concrete will be placed for the 
job, up to thicknesses of 104 ft. 

Sections of the work on the foundry 
sub-structure are being omitted in the 
early stages to allow access for the 
blast furnace constructors. When com- 
plete, the floor will be laid to channel 
the molten iron and slag direct from the 
furnaces to the rail mounted ladles. 

The new furnace is to be commis- 
sioned in mid-1962. 








| Industrial Glassware 
at Moscow Exhibition 


QVF Limited, the chemical engineering 
glass firm of Stoke-on-Trent, are exhibit- 
ing jointly with their associate company, 
QUICKFIT AND Quartz, of Stone, 
Staffordshire, at the Moscow British 
Trade Fair. The two firms will have a 
stand covering almost 730 sq. ft. QVF 
will have their sales director, publicity 
manager and a technical representative 
at the Fair. 
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Fast Cutting with Carbon Dioxide Coolant 


By Lewis L. Arundel, A.M.I.W. 
Morfax Limited 


The use of carbon dioxide 
coolant for machining high- 
speed steels offers faster and 
continuous cutting, longer tool 
life, improved surface finish, 
cleaner working and an un- 
obstructed view of the work- 
piece. 


party in 1960, details were published of the 
results obtained in a research programme 
completed by Morfax Limited, for the Ministry 
of Aviation and the Distillers Company Limited, 
into the practicability of employing carbon 
dioxide coolant for the machining of high and 
ultra-high tensile steels. 

The results of this experimental work indicated 
that these materials (70 to 120 tons) could be 
successfully and economically machined using 
carbon dioxide as coolant, provided that certain 
conditions in the cutter geometry were observed. 
The scope of the exercise was mainly confined 
to routing and milling operations with both 
single and multi-point cutters. More recently 
Morfax Limited have taken the opportunity to 
apply their knowledge to certain production 
work on a material equivalent to S 96 and have 
adapted cutter geometry to include single-point 
turning operations. Fig. 1 shows the cutting 
operation in progress with the carbon dioxide 
jet emerging from the cutter just inside the 
rim of the workpiece. 


HIGH TENSILE STEEL 


The workpiece in question incorporates a 
number of machined stainless steel rings which, 
when assembled, fit inside one another and form 
part of a sub-assembly for an aircraft jet engine. 
One of the rings carries a } in by 4 in thick flange 
at one end, which is subsequently profiled to 
form 16 lugs. The finished size of each ring is 
21 in diameter by nearly 4in long and the 
average wall thickness is 0-10 in. In the case of 
the flanged ring the wall thickness diminishes to 
0-030 to 0-035 in thickness at the opposite end 
to the flange. The material is delivered in the 
form of forged rings of chromium-nickel- 
titanium alloy of 55 to 65 tons tensile strength 
and 248 to 302 Brinell hardness approximately 
4 in oversize on principle dimensions. 

Initial rough turning is performed convention- 
ally, and there is sufficient rigidity in the com- 
ponent to permit reasonably heavy cuts to be 
taken until the wall thickness is reduced to just 
under 4 in. 

Two problems present themselves in the subse- 
quent machining operations, one is the tendency 
of the material to undergo work-hardening and 


galling. The second concerns the necessity of 
maintaining a positive and continuous cut, 
calling for considerable tool pressure on the 
component, which lacks rigidity long before the 
wall thickness is reduced to final size. These 
were the problems which beset Morfax Limited, 
and which led them to the use of carbon dioxide 
coolant, coupled with the appropriate cutter 
geometry based on their experience gained during 
the research mentioned earlier. 

The results have been most gratifying. Using 
carbon dioxide from a bulk liquid storage plant 
at 1,000 lb per sq. in pressure, the coolant is 
taken by way of a capillary tube through a 


channel in the base of the tool shank and upwards 


through a hole emerging immediately beneath 
the tool tip. The size of capillary selected 
delivers the coolant at 15 1b per hour, and the 
jet is directed into the space between the work- 
piece and clearance faces of the tool tip. A 
quick release coupling and shut-off valve is pro- 
vided at the rear end of each tool for the carbon 
dioxide feed, enabling the coolant supply to be 
changed over to each tool on the turret as it is 
swung into position. 


TOOL GEOMETRY 


Standard Wimet X113 tips are used, having a 
5° back rate, 7° side rake, 6° front and side 
clearance and a point radius varying from 
0-030 in to 0:050in. This geometry with the 
carbon dioxide coolant, enabled cutting speed 
to be increased from 350 ft per minute to 900 ft 
per minute. Feeds vary according to finish 
requirements, 0-012 in per revolution on heavier 
sections and 0-005in per revolution for the 
lighter sections or where fine finish is required. 
Depth of cut varies according to conditions. 

Tool life is approximately nine times that 
formerly obtained with conventional cooling and 
machining—wear-land being limited to 0-008 in 
maximum for obvious reasons. By limiting the 
amount of wear-land on the tip, not only is the 
surface finish maintained, but the tool lapping 
operation time is reduced and the capillary tube 
can be inserted without undue resetting or 
manipulation. 


CLEAN AND VISIBLE 


A less obvious advantage of the use of carbon 
dioxide is the fact that the workpiece and the 
machine remain quite clean and the operator 
has an unobstructed view of the work throughout 
its progress. The work described in the fore- 
going is performed on Scheu PR80 5 ft swing 


Fig. 2 (left) Scheu swing 

turret lathe set up for 

machining with carbon 
dioxide coolant. 


Fig. 3 (right) Connect- 

ion at rear of cutting tool. 

The carbon dioxide jet is 
clearly visible. 


Fig. 1 A ring of S96 high-tensile steel being 

machined using carbon dioxide as coolant. The 

coolant is brought by way of a tube to a channel 

in the tool shank and is seen emerging froma 

capillary in the tool tip just inside the rim of the 
workpiece. 


turret lathes, as illustrated in Fig. 2, selected for 
their robustness and. stability—qualities which 
were recommended in the original research 
report. The connection to the channel at the 
rear of the cutting tool may be seen in Fig. 3. 
The success obtained with the turning opera- 
tions was repeated when it was decided to use 
carbon dioxide with a routing technique for 
profiling the flange to form the 16 lugs. These 
lugs each have 7s in outside radius with 1 in 
tangential radius on each side. For this worka 
Wadkin LC router with a 12 horse-power head 
was selected. The component (a finish machined 
ring, as described above) is located on a wooden 
block with rubber rings compressed between the 
block and the component to absorb vibration. 
To offset the tendency for the component to 
contract when subjected to the coolant, a 4in 
thick alloy plate is inserted into the internal 
register of the component, the fit being to within 
0-002 in of component diameter. On top of 
this assembly is mounted a profile template 
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Concluding 
carbon Dioxide Coolant 


made from 4 in mild steel, this being secured by 
6 bolts passing through the holes which are 
central to the radii of the lugs. 
The cutter body is of EN24 steel, a material 
having good impact strength at sub-zero tem- 
. The tips selected are tungsten- 
7 carbide-tantalum-niobium, a tough alloy, not 
prone to chipping and possessing high impact 
Cutter geometry for the two tip 
{fin diameter cutters is as follows: zero radial 
rake and 3° positive helix, with 15° clearance. 
This design gives maximum strength to the 
cutting edge and the helix is sufficient to over- 
the shear strength of the work material. 

Climb-milling technique is employed, allowing 
the cutter to make its own feed. Depth of cut 
ig controlled by the cutter body clearance, 
thereby avoiding any tendency to overload. 

speed is 6,000 rpm and the feed approx- 
imately 120 in per minute. 

The coolant is taken at line pressure of 1,000 Ib 
per sq. in and regulated by the capillary size—in 
this case 15 1b per hour. Unlike the application 
of carbon dioxide in turning, the capillary is 
attached to the router head and is directed to 

inge on the cutting edge and precedes the 
cutter. The capillary tube end is provided with 
a fantail to spread the coolant not only on to 
the cutter tips but also on to the workpiece 
immediately in front of the point of contact 
of the cutter. 

An over-size sleeve or guide-bush is employed 
during the roughing and this produces the profile 
The to+0:10in overall. The final profiling is 








mane| then made with the sleeve removed from the 
m a template follower. Output of these profiled 
the flanges is eight times that obtained with con- 
ventional milling. Production in quantity as 
outlined above is unusual at Morfax Limited, 
for whose normal activity is in the field of experi- 
hich mental and prototype development. 
arch 
the = 
3, X-Ray Examination 
. by Betatron 
for An 18 MeV Siemens betatron has been ordered 
ese from Pantak Limited of Windsor by Head 
l in Wrightson Teesdale Limited. This mobile par- 
ka ticle accelerator can be used for examining steel 
ead thicknesses up to 16 in and the order reflects the 
ned growing trend towards the use of plate of increas- 
len ing thickness and density in welded fabrication 
the work, It is claimed to be the most sensitive 
on, X-ray unit currently planned for use by UK 
to industry. 
‘in The unit will operate in the heavy fabrications 
nal shop at Thornaby-on-Tees and, it is stated, will 
iin require less radiation safeguards than those which 
of must be adopted for other particle accelerators 
ate and high power sources. Among the first 
applications of the betatron will be the weld 
examination of the 4 in thick walled steam raising 
units or heat exchangers for the Dungeness 
Nuclear power station, now under construction 
by the Nuclear Power Group, formed last year 
by the association of AEI-John Thompson and 
the Nuclear Power Plant Company. A 4in 
weld can be examined in under 2 min by this 
machine. 
The extremely fine dimensions of the platinum 
] X-tay source or focal spot at 0-3 mm by 0:2 mm 


are of particular significance in the betatron. 
feature is responsible for the high definition 
contact radiography which can be carried out 
with this unit in which wire penetrameter sensi- 
tivities of 0-3 per cent will be possible when 
examining 10 in thick steel plate. It also governs 
the enlargement technique in which very fine 
flaws, such as a 0-1 in deep crack in a 10 in plate, 
can be observed in addition to other effects which 
would be beyond the range of such equipment as 
conventional X-ray units and linear accelerators. 
The radiation head of the betatron employs an 
Ib magnet assembly to accelerate electrons 
On to the platinum target. It weighs approxi- 
mately one ton and is gimbal mounted to allow 








267 


any sequence of exposures to be made at any 
angle without the need for relocating the machine. 
It is provided with internal shielding and the 
radiation output falls away rapidly outside the 
useful beam, thus simplifying personnel protec- 
tion problems. Practical working conditions are 
frequently obtained with mobile steel protecting 
screens, these limiting the radiation exposure 
area to a minimum. 





A Siemens 18 MeV betatron. 


Tyre Factory 
Control 


The accompanying illustration shows the longest 
control board ever made in the Rugby works of 
the motor and control gear division of Associated 
Electrical Industries Limited. Destined for 
Russia, the board is over 61 ft long and includes 
a 13 ft laminated plastic mimic control diagram 
at its centre. 

The board is one of fifteen being supplied by 
AEI to Simon Handling Engineers Limited, a 
member of the Rustyfa consortium, for a Russian 
tyre factory. It will control motors driving 
plant for the manufacture of rubber pellets from 
incoming rubber slabs and their transfer into the 
main storage bins. It will also control the equip- 
ment used for transferring these pellets from the 
main storage bins to the process bins at each 
mixing station. 





Control board for a Russian tyre factory. 


Roughness Comparison 
Specimens 


A revised British Standard for roughness com- 
parison specimens (BS 2634 : Part 1 : 1960) has 
been produced in order to embrace both fiat 
ground and cylindrically ground types of rough- 
ness comparison specimens and to ensure that 
the specimens correspond more closely to those 
produced in America and Canada. The range 
of roughness grades has been extended to provide 
comparison surfaces of 1, 2, 4, 8, 16, 32, 63 
and 125 CLA. Requirements are laid down for 
dimensions, accuracy, general design and manu- 
facture. 

The publication of a British Standard rarely 
means that the ultimate has been reached and 
work is proceeding which, it is hoped, will 
eventually enable definite production recom- 
mendations to be made in order to guarantee 
uniformity of texture between different makes or 








specimens. One of the most important factors 








in achieving uniformity is the method of wheel 
dressing but this is very difficult to specify. 
Until experimental work is completed, this new 
standard will be useful in ensuring accuracy and 
in distinguishing between specimens produced 
by natural grinding and the freak specimens pro- 
duced by what is termed pseudo grinding. The 
latter are usually produced by varying feed and 
traverse or by induced vibration or chatter and, 
while the accuracy requirements may be without 
fault in terms of CLA assessment, the textures 
often consist of dominant machining marks of 
known depth and spacing which cannot usefully 
be compared with the natural ground surface of 
a workpiece. The standard can be obtained 
from the BSI at 2 Park Street, London, W1. 


Producing Sheet 
from Metal Powder 


A new process for the continuous production 
of commercial sheet metals and alloys is being 
developed in USA at the Stevens Institute of 
Technology in their powder metallurgy labora- 
tory. The process was announced recently by 
the director of the laboratory. 

The new process is expected to make possible 
the production of sheet metals or alloys in a 
continuous operation, thus saving time, reducing 
production costs and increasing plant efficiency, 
as compared with conventional sheet producing 
methods. In the process, metals in the form of 
fine powders are suspended in a liquid. The 
resulting suspension known as a “slip” or 
** slurry ’’ resembles the pulp suspension used in 
the manufacture of paper. The “sheets” so 
produced are continuously passed through con- 
trolled atmosphere furnaces where they are 
brought up to temperatures just below their 
melting point. This sintering process con- 
solidates the sheets which are then passed 
through mechanical rolls. A subsequent heating 
brings the sheets to the required density. 

It is considered that this process is a material 
step forward in the practical application of 
powder metallurgy techniques. The Interna- 
tional Silver Company, through its sponsorship 
of research work at the laboratory, assisted in 
the inception of certain phases of the proposed 
new method. 


Metal Recovery 
in Electroplating Plants 


Wastage of nickel and chromium salts in the 
electroplating industry is not only substantial but 
often causes a pollution problem to both the 
electroplater and the drainage authority. 

The results of a survey by the Department of 
Scientific and Industrial Research, in coopera- 
tion with the British Non-Ferrous Metals 
Research Association and the electroplating 
industry, have been published under the title 
“* A Survey of Nickel and Chromium Recovery 
in the Electroplating Industry.’ Promising 
lines of attack for the elimination of waste and 
the reduction of pollution are discussed. 

Nickel and chromium salts are largely wasted 
by ‘‘ drag-out ’’—when the solution is carried 
away by plated articles as they leave the plating 
bath—though spray formation is often a cause. 
Out of an estimated total weight of 2,870 tons of 
nickel used by the plating industry in 1958, about 
290 tons represented the metal content of the 
nickel sulphate and chloride used. These chemi- 
cals increase the total material cost by about 
13 per cent. But the use of a simple static 
rinse tank has been found to eliminate three 
quarters of the cost of these added salts. Instal- 
lation of such a tank in a manually-operated 
plant is usually inexpensive, and the outlay may 
be recovered within one year. Reduction in 
water consumption by use of counterflow rinses 
is also recommended. 

The author further concludes that there is 
great potential value in the ion-exchange process 
for the purification and re-use of effluent solu- 
tions. 
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New Fuel Cell Promises Higher Voltages 


An improved fuel cell, which 
makes use of the electrical 
properties of the element 
sodium, has been developed. 
Its voltage output is double 
that of the hydrogen-oxygen 
cell. 


a THE now familiar hydrogen-oxygen fuel cell, 

invented by Mr. F. T. Bacon of Cambridge, 
the basic chemical reaction is the combination of 
hydrogen and oxygen to form water. A new 
type of cell, based on a chemical reaction which 
gives a higher voltage, has now been developed 
by the M. W. Kellogg Company, New York, 
USA. 

The new cell, which operates on a mercury 
amalgam of sodium, oxygen and water, is said 
to offer two main advantages over the Bacon 
cell: its output voltage is about double and it 
does not use any chemicals that are as difficult 
to store as hydrogen. 

The basic reaction of the Kellogg cell can be 
expressed : 


4Na + O, + 2H,O —~> 4NaOH + energy 


Such a reaction is attractive for its high cell- 
voltage, which is made possible by the relatively 
high position of sodium in the electromotive 
series. Its direct application is, however, 
complicated by the great reactivity of sodium. 
Any attempt to use a pure sodium electrode in 
an aqueous electrolyte would clearly lead to an 
explosive reaction. 


NON-EXPLOSIVE 


However, research has revealed that a dilute 
solution, or amalgam, of sodium in mercury can 
give a useful sodium electrode. The feasibility 
of such a cell has now been confirmed by 
extensive electrode development work carried 
out by several American battery manufacturers 
and by engineering design studies made at the 
laboratories of the Kellogg Company. This 
work, which has been in progress for several 
years, was until recently on the US Government 
classification list. 

The principle of operation of the sodium 
(amalgam) cell is shown schematically in Fig. 1. 
A dilute sodium amalgam (having similar 
physical properties to mercury) is supplied to the 
cell, forming a thin flowing film on the surface 
of a steel plate. This film constitutes the anode 
of the cell. A portion of the sodium is stripped 
from the film, so that depleted amalgam falls to 
the bottom of the cell and is removed. 

Oxygen gas is supplied to a hollow cathode, 
one surface of which is a specially formed 
porous plate of sintered metal, or carbon. The 
space between the electrodes is filled with 
electrolyte made up from an aqueous solution 
of sodium hydroxide. 

Electrical power is drawn from the cell by 
external connections to the amalgam anode and 
the oxygen cathode. 





The reaction at the amalgam anode is: 
Sodium Positive sodium — Electric ~ 
in aeg ions into +] current into | 
amalgam electrolyte external circuit 
The electrons from the anode are then drawn 
through the external circuit to the cathode, 
where they react as follows: 
Water Hydroxyl 
Electric | a + from |___,| ions into 
current | ~ | SUPPHIe electro- electro- 
si pas lyte lyte 
In the electrolyte, the sodium and hydroxyl 
ions form an ionic solution of sodium hydroxide: 


4Nat + 40H- —~> 4NaOH 


As the process continues, electrical energy is 
circulated through the external circuit, sodium 
and oxygen are consumed and caustic is generated 
in the electrolyte, which becomes increasingly 
conicentrated. 

The simplified fuel cell design shown in Fig. 1 
does not represent an optimum mechanical 
arrangement of components. In the cells built 
and tested by the Kellogg Company, the two 
electrodes are very closely spaced to minimise 
resistance losses in the electrolyte. Among the 
latest and most successful designs is a con- 
centric tube arrangement in which a cylindrical 
anode is placed within a cylindrical cathode, 
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Fig. 1 Having overcome the reactivity problems 
of sodium, the new fuel cell is able to offer a much 
increased cell voltage. 





with a small radial gap. Atypical experimental 
power unit using the cell is shown in Fig. 2. 

The cell reaction is a true electrochemical 
reaction, since the passage of electrical current 
is required to make it proceed. If the circuit is 
broken, the consumption of chemicals ceases. 
In this open circuit condition, a potential of 
approximately two volts appears across the 
terminals of the cell. This is nearly twice that of 





Fig. 2 (left) In addition 
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to cell development, much 
engineering effort has 
been put into the design 
of a compact integrated 
system, in which fluids 
are automatically circu- 
lated and controlled at 
the right concentration. 
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Fig. 4 The latest cell configuration uses concen. 
tric cylinders to form the anode and cathode. Two 
such cells are shown working in series, 


the hydrogen-oxygen cell and represents the 
major advantage of the amalgam battery. As 
the current is increased, the potential falls by 
ohmic and electrode losses. These losses can 
be made small, and high currents can be drawn 
from the cell, as shown in Fig. 3. 

The design of a satisfactory cell is only a part 
of the problem of developing a practical fuel 
cell power plant. A complete plant must not 
only include a system of chemical supply, but a 
means of controlling amalgam and electrolyte 
concentration, together with sensing, circulation 
and heat transfer apparatus. 

To produce a satisfactorily high voltage, a 
number of cells must be connected in series 
(two are shown in series in Fig. 4). 

In the systems developed by the Kellogg Com- 
pany, depleted amalgam leaving the cells passes 
through a pump into a sensing device which 
detects its concentration (which will depend on 
the circulation rate and plant electrical output), 
The amalgam then enters a concentrator in which 
sodium is added to whatever extent is required 
to maintain a constant standard value in the 
system. This addition generates heat which is 
then removed in a heat exchanger. The amalgam 
is then passed through an insulator (which pre- 
vents inter-cell leakage) and back to the cell. 

Concentrated electrolyte leaving the cell passes 
through a heat exchanger to remove heat gener- 
ated in the cell. It then passes through a con- 
centration sensing device, in response to which 
make-up water is added and excess electrolyte 
removed from the system, keeping the concentra- 
tion constant. Oxygen gas is supplied through 4 
regulator directly to the cells. The cells operate 
best at atmospheric pressure and at 140° F. 
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A successful trial flight was recently made by a 
i Gloster Javelin aircraft, powered by 
two de Havilland Gyron Junior turbojet engines 
with afterburner units. The aircraft, which took 
off from Hatfield aerodrome, Hertfordshire, was 
by Mr. John Nicholson, chief test pilot 
the de Havilland Engine Company. The 
Gloster Javelin had to be specially modified 
to accommodate two of these new, higher 
, DGJ 10 engines. The main object of 
these initial flight tests is to assess the engine’s 
ce with reheat, before the first flight 
test of the Bristol T188 takes place (early this 
. The T188 is an all-steel supersonic 
research aircraft, for which the Gyron engines 
are being specifically developed. 

The Gyron Junior series of turbojet engines is 
derived from the original de Havilland Gyron, 
which had a dry thrust of 20,000 Ib at sea level. 
The much smaller DGJ10 engine develops a 


basic dry thrust of 10,000 lb at sea level. At 
36,000 ft and at speeds in excess of Mach 2:5, 
it will develop a thrust, with reheat, of 20,000 Ib. 
The reheat system, which has also been designed 
by de Havilland, operates at the exceptionally 
high temperature of 2,000° K. 

The DGJ 10 is the first British turbojet engine 
to have been designed specifically to overcome 
the propulsion problems which are encountered 
at speeds in excess of Mach 2:5. 

While it is basically similar to earlier versions 
of the Gyron Junior, the DJG 10 embodies 
particular features of design and construction 
to enable it to meet the searching demands of 
high inlet temperature and structural stress 
associated with high speed supersonic flight. 

An earlier version of the de Havilland Gyron 
Junior (without reheat) is now in full production 
for the Blackburn Buccaneer, a low-level strike 
aircraft now on order for the Royal Navy. 


Jet Engines for Supersonic Flight Research 
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Developed for the Bristol T188, the Gyron Junior 
turbojet has just completed its first air trials. 








Thermodynamic Data for Rocket Propulsion 


One of the most effective ways of developing 
more efficient chemically propelled rockets is to 
select fuel materials which generate more power 
per unit mass and lose less power in the exhaust 
products. 

Although it is clear that such fuels should be 
composed of light elements or their compounds, 
selection for top performance cannot be reliably 
predicted until more thermodynamic data are 
acquired. 

To meet this need, the US Bureau of Stan- 
dards, Washington, DC, USA, is conducting a 
comprehensive interdivisional programme of 
research on aluminium, beryllium, lithium and 
magnesium compounds. Although this pro- 
gramme has one goal—determination and dis- 
semination of thermodynamic data on light 
element compounds—the means for reaching 
this goal are widely diversified. 


For example, the entropy of lithium alumi- 
nium hydride is being determined by low- 
temperature thermal measurements, and should 
help in predicting under what conditions this 
new compound can be formed or decomposed. 
Gas density measurements on boron trifluoride 
have indicated its deviations from gas ideality up 
to 250 atmospheres and 500° K. For investiga- 
tions into the aluminium-oxygen gaseous system 
which can exist only at very high temperatures, 
an exploding wire apparatus has been designed. 
It is intended to measure its density, energy and 
composition up to 100 atmospheres and 6,000° K 
and is currently reported to be showing some 
promise. 

A new, more accurate, value has been obtained 
for the heat of formation of beryllium chloride, 
using a calorimeter operating at elevated tem- 
peratures. New figures, whose further refine- 


ment is also planned, have been obtained for 
both the heat of formation and the molecular 
structure of N,F,, the newly available fluorine 
analogue of hydrazine. 

Such basic data, combined when possible with 
results from other laboratories, are most useful 
when tabulated as the fundamental thermo- 
dynamic properties for a wide temperature 
range. In the current programme, over 100 
substances have been tabulated by high-speed 
computers. When the needed data are still 
lacking, these are estimated by theoretical and 
semiempirical methods which, in practice, are 
usually adequate for minor constituents of rocket 
fuels. Because major constituents are also 
tabulated, it is possible to make reasonable 
calculations of the chemical composition and 
energy content of fuel systems under equilibrium 
conditions. 





Computer Designed by Computer 


The first computer to be designed from complete 
wiring information and parts-lists furnished by 
another computer has now been produced. It 
is to be shipped to Ascension Island, where it 
will be used in connection with target tracking 
tests for Nike-Zeus, the US Army’s anti-missile 
defence system. 

Research engineers of the Bell Telephone 
Laboratories revealed that the entire logic net- 
work of the digital computer, consisting of 47 
sub-assemblies, has been built from wiring dia- 
grams, assembly information and _parts-lists 
which were produced by a specially programmed 
general purpose digital computer. The Nike- 
Zeus digital computer was built by the Western 
Electric Company, who are the prime contractors 
for the Nike-Zeus system. 

Known as BLADES, the Bell Automatic 
Design System required less than 25 minutes 
per sub-assembly to produce manufacturing 
information which would have consumed four 
man-weeks of effort with conventional design 
methods. Use of the BLADE system can save 
thousands of man-weeks of time in the design 
of missile defence equipment. 

In addition, manufacturing information can 
be converted into a control programme for an 
automatic wiring machine, which could do the 
actual assembly work. Initial experiments on 
this aspect of the programme are now under 
way, and results indicate that automatic wiring 
of the mechanically designed computer is quite 
feasible. This will, of course, result in further 
substantial savings in time and money. 

The first step in designing the computer was 
the synthesis of the logic network to perform the 





necessary functions. This network was then 
converted into a set of topological equations, 
expressing both the topology and the logic of 
the network in computer language. Topology 
involves the geometric aspects of the network; 
i.e., the position of each component and its 
relation to other components. 

The general purpose computer then used these 
topological equations to produce sheets of 
instructions specifying the number of modular 
logic packages to be used in a sub-assembly. 
The instructions also specified the pins to be inter- 
connected, the size and length of wire to be used 
in connecting them, and the wire paths to be 
followed for minimum path length. Any special 
purpose logic packages to be used in a sub- 
assembly were also specified by the computer. 

After the wiring information sheets were com- 
pleted, a comprehensive parts-list including logic 
packages, externally wired linear components and 
necessary wire was prepared. 

The majority of the logic packages in the Zeus 
computer are of a single general purpose type. 
Any logic function can be performed anywhere 
on the sub-assembly by varying the interconnec- 
tions among the packages. The module package 
contains four individual and independent logic 
switches which can be interconnected to form 
two, three or four terminal logic gates, or flip- 
flop circuits. 

The computer-designed computer for the 
Nike-Zeus project uses about 2,500 of these logic 
packages, plus about 200 packages of other types, 
in its 47 sub-assemblies. The BLADE system, 
as currently designed, can handle up to 12 
differing types of package. 











A digital computer, with 47 sub-assemblies, has 
been built from design information supplied by 
another computer. 


Separate wiring instructions for power and 
signal wiring are provided. Furthermore, the 
power wiring has been arranged so that no two 
successive logic functions are supplied by the 
same power line. 
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Direct Air Flow Valve Gives Low Losses and High Speed; 


Differing from normal automatic air valves in 
two respects, the new direct air flow valve an- 
nounced by Alan Muntz and Company Limited, 
Browells Lane, Feltham, Middlesex, is the result 
of more than 13 years development work and 
testing. 

The reasons for the difference are: (1) the 
sealing blades are in the direction of the flow, 
with the result that the air does not change 
direction passing through the valve and therefore 
the losses are low; and (2) the blades do not 
move bodily to open the valve, but roll back from 
a fixed edge. This action not only produces 
smooth and progressive opening and closing, but 
results in a long life for the blade and the ability 
to operate at high speeds. 

Operation of the valve is shown in the dia- 
grams. The first one shows the air passing 
through the blades of the valves which have. been 
bent back to produce a smooth passage. In the 
second diagram, it can be seen that, as the atr 
attempts to reverse, the blades return to their 
seats and seal. 

After extensive testing in various compressors, 
the valves were applied to a commercial machine. 
Before modification, the machine was rated at 
105 cu. ft per min at 90 1b per sq. in delivery 





Direct air flow valve 
having two important 
features: (1) The use of 
moving members having 
low inertia thus enabling 
the valve to run at high 
speeds: and (2) a straight 
through air flow which 
reduces the losses. 
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pressure. After replacing the existing plate type 
valves by a smaller number of direct air flow 
valves, the output of the machine was increased 
by 20 per cent and the specific fuel consumption 
at full load reduced by 12 per cent. 

In the range of valves under manufacture there 
are two general classes. The first group are 
designed to give the lowest possible losses as 
required of suction valves in a compressor. 
Being designed principally for operation on the 
suction side, it was intended that they should be 
used at low temperatures. The second group 
were designed to withstand higher temperatures 


and more severe pressure reversals. Asa 
the losses in these valves are somewhat higher 
than in the first group. 

All the valves are rectangular in shape ang 
the pockets to contain them can be easily cay 
As a rule, a pocket produced in this way is 
perfectly satisfactory, but if necessary a slight 
taper can be cut in the pocket and a broach 
passed through to clean it up. The only miachip. 
ing required is on the flat which mates with the 
sealing face of the valve. 

To cover a wide range of applications, the num. 
ber of sections in the valves can be increased, 
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Boiler Drums with Integral Stub Tubes 


The boiler tubes are welded to short stubs which 
form an integral part of the boiler drum. 


It is now the practice in constructing high duty 
watertube boilers for the boiler tubes to be 
welded to short stubs which form an integral 
part of the boiler drums. 

Four drums using such a design have recently 
been completed in the works of G. A. Harvey 
and Company (London) Limited, Greenwich 
Metal Works, London, SE7, to the order of 
Mitchell Engineering Limited, of Peterborough 
and London, for the Electricity Supply Com- 
mission of the Union of South Africa. 

The drums are for two steam generating units 
each rated at 900,000 Ib steam per hour and 
capable of 990,000 Ib per hour at peak load. 
Steam pressure is 1,500 lb per sq. in at 590° F. 

With a length of 46ft 4in and internal 
diameter of Sft 6in, the main steam drums 
weigh 71 tons. The shell and ends are made 
from Colvilles Ducol W30 alloy steel plate, the 
shell being 3#in thick fabricated from belts of 
plating. The ends are Harvey’s Rotarprest 
deep-heads. In addition to the usual nozzles 
and standpipes, 856 stub tubes are welded to the 
shell with ends prepared for welding on site to 
the boiler tubes. 


The holes for the stub tubes were drilled and 
machined to give a suitable preparation for 
attaching the stub tubes and also to ensure that 
the stubs were fitted in their exact positions and 
welded without preliminary tacking. This 
measure was taken to reduce the possibility of 
root cracking of the stub tube welds. 

For welding the stub tubes to the drum, the 
drum was heated and maintained at a pre-heat 
temperature of 150°C and for this purpose 
Cooper Electroheat coiled elements totalling 
80 kW at mains voltage were inserted inside the 
drum. They were mounted on a simple frame- 
work on wheels, the framework keeping to 
bottom dead centre and the drum rotating to 
permit entirely downhand welding of the stub 
tubes to the boiler shell. To prevent heat losses 
the outside of the drum was lagged. 

Boiler quality mild steel 24 in thick was used 
for the steam receiver drums which are 3ft 
diameter by 43 ft long. Each of the drums had 
184 stub tubes attached and the fitting and 
welding method was that as described for the 
main steam drums. Both sets of drums were 
hydraulically tested to 2,250 Ib per sq. in. 





Ullage Indicators Speed Tanker Loading 
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Ullage, according to the OED, is ‘‘the amount 
by which a cask or vessel falls short of being 
full’’. Ullage measuring systems have been in- 
stalled in the Federal Steam Navigation’s 48,500 
ton tankers Kent and Derby. 

Ullages over the last few feet from the top of 
the cargo tanks can be measured with an 
accuracy of about 4in and ullages greater than 
these to something better than 1 ft. The actual 
measuring is done with “ Teledep”’ indicators 
and from the moment loading begins they 
provide complete information of which tanks are 
filling and at what rate. If any tank should lag 
behind, or if the wrong tank is being filled, the 
fact is known at once. 

The rate of loading is easily found at any time 
either for the whole ship or for any single tank 
or group of tanks. Strain of loading under 
difficult climatic conditions and when high rates 
of loading are demanded, is made easier especially 
towards the end of the operation when most care 
and accuracy are needed. 

On the Kent, where refinements have been 
made over the system as fitted in the earlier 


Derby, the indicators are located in two central- 
ised groups on the forward and aft ends of the 
centre castle at bridge deck level. From these 
gauge positions the officer in charge of loading 
or discharging overlooks the upper deck and 
can easily supervise the opening and closing of 
the cargo valves throughout the whole operation. 

Due to the control, a gained saving of some 
three or four hours has been claimed in the 
deballasting and loading time of a large tanker. 
The high loadings now obtainable could not be 
accepted or maintained without serious risk of 
error if it were not for the system. 

While loading is being performed, the tanks 
are closed, thus reducing the fire risk. During 
the discharging of cargo, or when deballasting, 
it is possible to empty the tanks by using the 
turbo-pumps on full load to a much lower level 
before changing over to the stripping pumps 
because the Teledep system gives continuous 
ullage information from all tanks simultaneously 
and centrally. 

The indicators were made by Dobbie McInnes 
Limited, Broomloan Road, Glasgow, SW1. 


The amount remain- 
ing to be filled—the 
ullage—is measured 
on the Teledep in- 
dicator. A system 
incorporating such 
indicators has been 
fitted recently to two 
tankers, and due to 
the degree of control, 
a saving of between 
three and four hours 
has been claimed for 
the deballasting and 
loading time com- 
pared with normal. 
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ion Cell Warns 
ve crane Overloading 


o-hydraulic tension cell with in-built 
ie Se transducer has been introduced by 
Salford Electrical Instruments Limited, Magnet 
House, Kingsway, London, WC2._ The company 
_which is a subsidiary of GEC Limited—say 
that it is particularly suitable for crane weighing 
applications, where it would give advance warn- 





The cell can be built into a crane structure. 


ing of overloading on the crane boom. Avoid- 
ing the problem of cable reeling, the device can 
be built into the crane structure. 

Requiring a mains supply only, the cell— 
which is non-electronic—provides a simple two- 
unit remote indicating system with no amplifiers 
of power units needed. Relays and other 
ancillaries to provide alarm or control facilities 
are available. 

The cell or hydraulic support is basically a 
shallow cylinder having its piston or platen 
bonded to its walls by a flexible rubber joint. 
The space under the platen is filled with a suitable 
liquid, which for all practical purposes is incom- 
pressible if all air is extracted. 

As the volume of the liquid remains constant, 

there is no axial movement of the platen when 
loaded, so that none of the load is taken by the 
rubber joints, the whole being transmitted to the 
fluid. The platen, which virtually floats, can 
tilt to accommodate eccentric loading which is 
resisted by balanced shear in the joint on opposite 
sides. This does not affect the hydrostatic 
measurement of the load. 
_A conical forged steel top dome houses a 
in-built Bourdon pressure transducer. Electrical 
connection to the transducer is via a demount- 
able connector and a flexible three-way lead. 


High-Voltage Relay 
with Good Insulation 


Satisfactory insulation can be a problem when 
using electromagnetic relays in monitoring 
devices operating at very high voltages. 

A method of overcoming this difficulty has 
been found by replacing the relay with a beam 
of light and a photocell. The beam is produced 
by a neon glow-discharge tube inside a plastic 
housing which defines the path for the light 
light.” acts as insulation and excludes external 

The circuit being monitored incorporates the 
neon tube and is arranged to energise the latter 
if faulty conditions exist. The tube strikes and 
the light emitted causes the photocell to operate 
an ordinary low-voltage relay which in turn 
Operates an alarm. 

In one particular example, the device operates 
satisfactorily with as much as 8 kV between the 
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neon tube and the photocell, the low voltage 
relay being near to earth potential and thus 
representing no insulation problem. 

Where insulation problems require the distance 
between the neon cell and photocell to be 
increased, as in higher voltages, a light-guide of 
glass or methyl methacrylate rod may be inserted 
to give better light transmission. 

The UK Atomic Energy Authority, who 
developed and patented the device, will supply 
further information on request to the Patents 
Exploitation Officer, UKAEA, 11 Charles II 
Street, London, SW1. 


Vibration Stresses 
Analysed during Design 


In the aircraft industry it is well known that 
fractures of the structure due to vibration are not 
an infrequent occurance after an aircraft has been 
introduced into service. The cost of modifica- 
tion and delay is invariably very high. 

These problems apply equally well to other 
branches of the engineering industry, particularly 
shipbuilding, and civil and automobile engineer- 
ing. A low frequency spectrum analyser deve- 
loped and produced by Fenlow Electroniques 
Limited of Weybridge, Surrey, enables advance 
information to be obtained of vibrations, strains 
and resonances in structures by analysing their 
waveforms. Its purpose is to help to eliminate 
many of the trial and error techniques still 
prevalent today in the building of prototypes. 

The makers estimate that up to a year could 
be saved in the design and development of an 
aircraft prototype for example, obtaining by 
advance information the nature of the vibra- 
tions likely to arise in the completed structure. 

The analyser has been designed for specific 
applications to aircraft structures and can be 
supplied with recording equipment and the 
necessary auxiliaries to make it suitable for other 
vibration problems at the design stage. 


Gas-Turbines 
for Pipeline Pumping 


The first of four gas-turbines built at the Huccle- 
cote works of Hawker Siddeley Brush Turbines 
Limited for the new trans-Syrian pipeline of the 
Iraq Petroleum Company has passed its accept- 
ance tests at the manufacturer’s works. These 
tests included seven hours continuous load run- 
ning—four hours of which corresponded to the 


+ mak 


SSR Saar er ee ea 


eRe) domme 





Hawker Siddeley’s first indus- 
trial gas turbine under test. 


maximum site rating of 6,600 bhp—and were 
completed in less than three days after the first 
trial run. 

The gas-turbines, which are built under licence 
from Clark Bros. Company of New York, 
are available for powers up to 9,300 hp. They 
are designed to have high reliability under the 
arduous conditions of pipeline pumping and, for 
this reason, operate with a maximum gas tem- 
perature which is very moderate by gas-turbine 
standards. 

These turbines, say the manufacturers, are the 
first of their type to be built in this country. 





Other products of Hawker Siddeley Brush 
Turbines include axial flow steam turbines of 
outputs of up to 20 MW, radial flow steam 
turbines up to 30 MW, turbochargers for diesel 
engines with outputs of up to 5,500 bhp and gas 
expansion turbines of up to 15,000 bhp for use 
with free-piston gasifyers. 


Hydraulic Clamp 
with Swing Action 


A hydraulic clamp with a swinging arm action 
has been introduced by Power Jacks Limited, 
Agnes Road, Acton, London, W3, and is known 
as the Newton Swing Clamp. 

The clamp is simple to install and the small 
size—7 in by 34in with a maximum clamping 
force of 1,160 lb—is a great advantage where 
space is limited. As can be seen in the lower 





The hydraulic swing clamp in the holding 
position with the workpiece on the left. 





The clamp in the release position with its clamping 
arm to one side, allowing free access to the work. 


illustration, in the “ off” position the clamping 
arm lies at right angles to the work giving ample 
room for positioning and unloading. The con- 
trol lever swings the arm over the work and the 
arm is tilted by an hydraulic plunger to apply 
pressure. The whole action is completely auto- 
matic and when the arm is released it swings back 
to the right-angle position. 

The makers say that no maintenance is required 
by the clamp, which is the latest addition to their 
range of hydraulic clamping systems. 


Follower Plate Stops 
Grease Pump Cavitation 


It has been found that some heavy fibrous and 
multi-purpose greases cause problems of cavita- 
tion. In order to eliminate this possibility, 
Tecalemit Limited, Plymouth, Devon, are making 
a circular follower plate which fits on the tube 
of an air operated pump and will follow the 
grease level in the drum. 

The plate provides a seal between the pump 
barrel and the drum shell so that the displace- 
ment of the grease during pumping creates a 
suction beneath the follower plate. This has the 
action of drawing down and taking with it the 
grease which would otherwise adhere to the 
pump tube and the drum shell. 

In all cases it is intended that the plate be 
used with 100/130 lb range of drums having a 
14in dia. opentop. The plate has been designed 
for use with the Tecalemit TBH high pressure 
grease pump which is capable of handling 
virtually any grease. By a single adaption the 


follower plate can be used with both the earlier 
Tecalemit pumps, Mk. If and V. The plate part 
number is OA. 6887. 











Coated Stee/ 


+ ay deacon is a name well known to industry 
but not so well known in the home. It is 
the name given by John Summers and Sons 
Limited to one of their products—steel coated 
with vinyl plastic. It has an enduring bond 
that allows the steel to be shaped without the 
plastic sheet becoming detached, so that protec- 
tion is afforded against acid and abrasion. After 
forming operations are complete, the coating 
gives an unbroken surface entirely enclosing the 
steel. 

One of .the earliest domestic appliances to 
make use of the material was the Scales-Spin 
spin dryer announced some 18 months ago. 
This machine, made by W. and S. Summerscales 
Limited, has a capacity of 6lb dry weight (or 
30 Ib wet) and is driven bya}hp motor. Silence 
-of operation is one of the claims. The use of 
Stelvetite provides a finish that is pleasantly 
warm to the touch and yet is highly resistant to 
the action of soaps and syndets as well as to 
scratching and general wear and tear. More 
recently still a combined bath and sink unit for 


the smaller home has also been produced in ° 


Stelvetite. 
At this year’s Furniture Exhibition at Earls 








a three shelf bookcase, 


and a small one, 


furniture finished to match any scheme. 


Court, London, Stelvetite made an appearance as 
the material used to make a series of contempor- 
ary. articles of furniture. The producers were 
Hygenic Wireworks Limited, Mitcham, Surrey, 
and the designer, Martyn Rowlands. The six 
items that make up the present .range are shown 
in the illustrations. Other uses of Stelvetite 
include clock cases, domestic boilers and Post 
Office equipment, as well as decorative panelling 
for both interior and exterior use. 

The Blend range of furniture has been designed 
to match with other furniture and decorations. 
The finish of the Stelvetite is Morocco embossed 
light grey, a colour that will “ go’’ with most 
others. The ends are finished in polished beech. 
As in the case of the spin dryer already men- 
tioned, the characteristics of the material—stain 
proof, heat proof, scratch proof, and easy to 
clean—will appeal to the user. Although light 
grey has been chosen for the Blend range for the 
reasons given, polyvinyl chloride can be produced 
in most colours, so it would be possible to have 
The 
possibility of embossing patterns on the surface 
is another feature that should not be forgotten 
by designers. 


a large coffee table, 


and a Shelf, all made in Stelvetite. 
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